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HOW HIGH THE PSI? (BRUNSWICK “BOTTLES’ UP TO 200,000) 


Here’s the big news in the pressure 
vessel field. Brunswick’s new, 
unique Strickland “B” Process (SBP) 
now results in filament-wound 
plastic vessels with the greatest 
strengths ever obtained. At the same 
time, vessel weights have been dras- 
tically pared down. Brunswick can 
create vessels (from that shown 
above to air bottles and rocket motor 
cases) with these specifications: 


Hoop stress values in the range of 
175,000 to 200,000 psi. Burst 
strength values: up to 150,000 psi. 
Weight: 20 to 40 per cent less than 
that of any previously built plastic 
vessels. Temperature limits: up to 
600° F. Super tough SBP vessels are 
also ideal for components that must 
stand up to extended operating 
cycles, and can be mass produced in 
compound and monocoque shapes. 


For proposed or existing projects in- 
volving pressure vessels, Brunswick 
offers skillful assistance in the de- 
sign, development and fabrication 
stages. For more details concerning 
the higher strength—lower weight 
advantages of SBP components, 
write or call: The Brunswick-Balke- 
Collender Company, Defense Prod- 
ucts Division Sales Manager, 1700 
Messler St., Muskegon, Michigan, 
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MAKES YOUR IDEAS WORK 
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From Goodyear Engineering Leadership — 


alvance 


in aviation tires 


1. AwnouNciné — DURABOND BALANCING: 
Patented new Goodyear process 
with exclusive grit-blasting equip- 
ment ensures lasting adhesion of bal- 
ancing compound inside the tire — 
perfect balance outside. Self-curing 
compound dries to smooth, even 
finish — will not flake, peel, crack or 
deteriorate—becomes an integral 
part of tire. 


3. COMING — GIANT DYNAMOMETER 
capable of speeds to 320 mph, with 
auxiliary equipment to 500 mph. 
Representing an investment of 
nearly $2 million by Goodyear, 
dynamometer will be the most 
advanced in the industry—providing 
exact data that will qualify tires for 
the highest-performance aircraft of 
the foreseeable future. 


2. WEW REINFORCED RETREADING! 
Through the use of fabric-reinforced 
treads —and thanks to its long 
experience in making high-speed 
fabric tires for the military — 
Goodyear is now qualified to retread 
jet airliner tires to new tire specifi- 
cations. Rigid quality control, exten- 
sive testing and expert tire engineer- 
ing—available only when you retread 
tires at the factory — assure com- 
plete dependability 


4, assuRED—OPTIMUM PERFORMANCE by 
most exacting quality-control meas 
ures that pretest bead steels, rubber 
compounds, body cords—all mate- 
rials that go into Goodyear Aviation 
Tires. This million-dollar facility 
evaluates all materials for their 
individual characteristics and com- 
patibility with other components 
during production and after prod- 
ucts are finished. 





WRITE TODAY for detailed information on these significant new developments. The address: 
Goodyear, Aviation Products Division, Akron 16, Ohio, or Los Angeles 54, California. 


AVIATION PRODUCTS BY 


GOODFYEAR 


MORE AIRCRAFT LAND ON GOODYEAR TIRES, WHEELS AND BRAKES THAN ON ANY OTHER KIND 
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the farther the “‘reach”’ 
the more critical precision becomes 


Today’s missiles demand tight accuracy because a ten-thousandth of 
an inch functional error can cause failure to reach the target a continent 
away. And when you're reaching toward a target almost a quarter of 
a million miles away, precision becomes even more critical! 

Ex-Cell-O is in the accuracy business, meeting today’s unprecedented 
demand for precision by building into every part, every assembly, every 
machine tool an exactness that the aircraft industry. has counted on for 
higher, safer, faster flying for 40 years. 


* a 
MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND 


ASSEMBLIES BY EX-CELL-O AND ITS SUBSIDIARIES: BRYANT CHUCKING GRINDER CORPORATION 


CO., CADILLAC GAGE CO., MICHIGAN TOOL CO., SMITH BEARING CO DETROIT 322. MICHIGAN 
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Feb. 17—Special Winter Meeting on Human 
Survival in Space, American Astronautical 
Society, New York Academy of Sciences, 
New York, N. Y. 

March 3-5—1959 Western Joint Computer b= eh? ‘4 ine) buy 
Conference, sponsored by Institute of 
Radio Engineers, American Institute of 
Electrical Engineers and Assn. for Com- 
puting Machinery, Fairmont Hotel, San RR E . & I y.% 8 I y I fl Yy * 
Francisco, Cal. 

March 5—Operation and Maintenance 
Clinic, Atlanta, Ga. Cosponsors: Airwork - a 
Corp. and Southern Airways. In y.% B = db of 1 Gb Bb he} o | 

March 5-6—Flight Propulsion Meeting (clas- 
sified), Institute of the Aeronautical Sci- 
ences, Hotel Carter, Cleveland, Ohio. o 

March 5-7—Western Space Age Conference Potentiomet er 
and Exhibit. For information: Domestic 
lrade Dept., Los Angeles Chamber of 
Commerce, 404 South Bixel St., Los 
Angeles 54, Calif. 

March 6—Air Transport Command Reunion, 
World War II Officers, Waldorf Astoria, 
New York, N. Y 

March 8-11—Gas Turbine Power Conference 
and Exhibit, Netherlands-Hilton Hotel, 
Cincinnati, Ohio. Sponsor: American So- 


ciety of Mechanical Engineers. Answer: S PEC | FY 

March 9-12—Aviation Division Conference, A LL 
American Society of Mechanical Engi- 
neers, Statler-Hilton Hotel, Los Angeles 


March 10-11—Third Annual Shock Tube FAI 
Symposium, Old Point Comfort, Ft. Mon- 


roe, Va. For details: Armed Forces 


Special Weapons Center, Kirtland AFB, 

Albuquerque, N. M. Attn.: SWRS R. R. RELIABILITY FEATU RES 
Birnkoff. 

March 12—Symposium on Microwave Tech- 
niques for Computing Systems, Depart 
ment of Interior Auditorium, Washington, 
D. C. Sponsor: Information Systems Welded terminal and taps. A positive elec- §. Precious metal contacts for low noise ané 
Branch, Office of Naval Research trical and mechanical bond to withstand high temperature. 

March 16-17—Conference on the Nuclear high temperatures, shock and vibration. 
Optical Model, Florida State University, Machined metal case for retention of ac- 
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Tallahassee, Fla. Sponsors: National Sci- 
ence Foundation, Office of Naval Re- 
search, Air Force Office of Scientific 
Research/ Nuclear Physics Division. (Pub- 
lication of conference proceedings is an 
ticipated.) 

March 16-20—11th Western Metal Exposi- 
tion and Congress, American Society for 
Metals, Pan Pacifie Auditorium and Am 
bassador Hotel, Los Angeles, Calif. 

March 23-25—Flight Testing Conference, 
American Rocket Society, Daytona Plaza 
Hotel, Daytona Beach, Fla 

March 23-26—National Convention, Insti 
tute of Radio Engineers, Coliseum and 
Waldorf-Astoria Hotel, New York, N. Y. 

March 25-27—16th Annual Conference, Pa 
cific Coast Section of the Society of the 
Plastics Industry, Hotel del Coronado, 
San Diego, Calif 

March 31-Apr. 2—Polytechnic Institute of 
Brooklyn's Ninth International Sympo- 
sium, Subject: Milliameter Waves, Audi 
torium, Engineering Societies Bldg., New 
York, N. Y. 

March 31-Apr. 3—National Aeronautic Meet 
ing, Society of Automotive Engineers, 
Hotel Commodore, New York, N. Y 

Apr. 2-3—Conference on Electrically Ex- 
ploded Wires, sponsored by the Thermal 
Radiation Laboratory of the Geophysics 
Research Directorate of the Air Force, 
Cambridge Research Center, Somerset 
Hotel, Boston, Mass. 

Apr. 5-10—1959 Nuclear Congress, Munic 
ipal Auditorium, Cleveland, Ohio. For 
information: Engineers Joint Council, 29 
West 39th St.. New York 18, N. Y 

Apr. 7-10-1959 Welding Show and 40th 
Annual Convention, American Welding 
Societv, International Amphitheatre and 
Hotel Sherman, Chicago, Ill 

Apr. 12-19—Air Force Assn.’s World Con- 
gress of Flight, Las Vegas, Nev 

Apr. 18-22—Annual Meeting American So- 
ciety of Tool Engineers, Schroeder Hotel, 
Milwaukee, Wis 

Apr. 21-22—Spring Technical Conference on 
Electronic Data Processing, Cincinnati 
Section of the Institute of Radio Engi- 
neers, Engineering Society Bldg., Cincin- 
nati, Ohio 

Apr. 22-24—1959 Annual Meeting, Institute 
of Environmental Engineers, LaSalle Ho- 
tel, Chicago, II] 

Apr. 30-May 1—Controllable Satellites Con- 
ference, American Rocket Society, Massa 
chusetts Institute of Technology, Cam- 
bridge, Mass 

May 4-6—National Acronautical Electronics 
Conference, Institute of Radio Engineers, 
Biltmore Hotel, Dayton, Ohio 

May 4-7—Fifth Annual Flight Test Instru 
mentation Symposium, sponsored by the 
Instrument Society of America, Seattk 
Section, Olympic Hotel, Seattle, Wash 

May 5-7—Spring Meeting, International Sci 
entific Radio Union, Willard Hotel, 
Washington, D. C. 

May 6-8—Seventh Regional Conference and 
Trade Show, Institute of Radio Engineers, 
University of New Mexico, Albuquerque, 
N.M 

June 12-21—23rd French International Air 
Show, Le Bourget, Paris, France. 
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For moderate, economical 
silencing of jet- 

powered commercial 

and military aircraft... 


NEW KOPPERS PORTABLE RUN-UP SILENCER 
TAKES THE PUNCH OUT OF JET NOISE 


Now, airports, air bases and manufacturers of 
jet engines or airframes can run up jet engines 
without complaint or creating physical hazards. 
The Koppers Portable Run-Up Silencer reduces 
noise by 25 to 30 decibels—lessens the risk of 
hearing damage to operating personnel, im- 
proves community relations and reduces speech 
interference. 

The new portable silencer inhibits the gener- 
ation of jet engine noise, rather than suppressing 


it after the noise has reached full intensity. The 
unit is light in weight and completely portable 
—no direct attachment to the aircraft or engine 
is necessary. Look to Koppers with its longest 
experience in the industry to solve your aviation 
noise control problems. 

Write for Koppers new sound control bro- 
chure today. KOPPERS COMPANY, INC., Sound 
Control Department, 3502 Scott Street, Balti- 
more 3, Maryland. 


_ SOUND CONTROL 


KOPPERS 


Official 
United States Ww 
Navy Photographs 


Engineered Products Sold with Service 





BEARING 


One in a series of technical reports by Bower 


BRIEFINGS 





ROLLER BEARING LIFE AND 
CAPACITY LINKED TO STRESS DISTRIBUTION 


These reproductions of photoelastic 
studies contain important evidence for 
every engineer and designer c ned 
with the performance and selection of 
roller bearings. In these photographs, the 
alternate dark and light areas, called 
fringes, indicate not only the magnitude 
of stress but also the stress distribution. 
The photographs were taken by Bower 
Research Engineers during a study of 
stress distribution in roller bearings. 





The subjects represent rollers and race- 
ways of two roller bearings under iden- 
tical loads. The illustration at the left 
shows a roller of conventional design. 
The illustration at the right shows a 
Bower “Profiled” roller. That is, the 
roller is precision ground with a large 
radius generated along the body of the 
roller—a predetermined and controlled 
distance from each end. 


The conventional roller photo (left) 
clearly shows how, under load, stress 
concentration builds up in and near the 


roller ends. This is called edge-loading. 
Such areas of concentrated stress are the 
breeding grounds for metal fatigue and 
eventual bearing failure. 


In the photo of the “Profiled” roller 
(right) stress lines can be seen uniformly 
distributed across the whole length of 
the roller and raceway. There are no 
points of excessive stress concentration, 
consequently no starting points for early 
fatigue. Such a “Profiled” roller exhibits 
a great advantage in improved load 
carrying Capacity, a most important 
bearing requirement. 

Under actual operating conditions, 


Bower “Profiled” roller bearings show 
a considerably longer life at higher 


speeds and under greater loads than con- 
ventional roller bearings. 


Because of this, and of other Bower fea- 
tures to be discussed in later technical 
reports, we suggest that you consider 
the advantages of Bower bearings in 
satisfying your future bearing require- 
ments. 


x~x*x*re 


Bower engineers are always available, 
should you desire assistance or advice 
on bearing problems. Where product 
design calls for tapered roller bearings 
or journal roller assemblies, Bower 
makes these also in a full range of types 
and sizes. 





BOWER ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 








HILLER 
class of 1959 


This year new approaches to vertical flight are taking form and shape at Hiller. But what may often seem 
bold innovation actually is the next logical step evolved from years of experience in developing ideas into 
working aircraft. Because Hiller Aircraft is a major producer of helicopters, and because Hiller keeps a 
critical, discerning eye on many hundreds of its own ships in daily use, innovation is always tempered 
with the realities of production. 


12E — New work horse of commercial helicopters, the 12 € is X-18 — Dramatic new concept in air transports — the Air 
by far the most powerful in its class. Force's VTOL/STOL Ti/t Wing. 


H-23D RAVEN — Dependable, multi-mission helicopter for the XROE -1 — Lightweight and collapsible, the ROTORCYCLE is 
U.S. Army. Ask anyone from Camp Wolters about the “0D.” now in production for tests by U.S. Marines. 


(DEAS ARE ONE THING, DELIVERIES ANOTHER. som come rrom LA I J WTF) LY, 


AIRCRAF® 
CORPORATION 


PALO ALTO, CALIF. WASHINGTON, 0.C. 











Ss 
Which of 
these 
39 cities 
is your 
next stop? 


e proudest name in HOTELS EAST 


a NEW YORK 
y) a BOSTON 
: WASHINGTON 
PITTSBURGH 
BALTIMORE 
PHILADELPHIA 
PROVIDENCE 
ATLANTIC CITY 
SPRINGFIELD, Mass. 
ALBANY 
ROCHESTER 
BUFFALO 
SYRACUSE 
BINGHAMTON, N.Y. 
(opens early 1959) 
MIDWEST 
CHICAGO 
DETROIT 
CLEVELAND 
CINCINNATI 
ST. LOUIS 
OMAHA 
AKRON 
INDIANAPOLIS 
FRENCH LICK, Ind. 
RAPID CITY, S. D. 
SIOUX CITY, lowa 
SIOUX FALLS, S.D. 
CEDAR RAPIDS, iowa 
SOUTH 
LOVISVILLE 
DALLAS 
(opens early 1959) 
AUSTIN 
MOBILE 
WEST COAST 
SAN FRANCISCO 
LOS ANGELES 
PASADENA 
PORTLAND, Oregon 
(opens fali 1959) 
CANADA 
MONTREAL 
’ TORONTO 
» NIAGARA FALLS, Ont. 
HAMILTON, Ont. 
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’ 
° Sheraton S A call to the nearest Sheraton Hotel sets in motion the 
world’s fastest hotel reservation service. RESERVA TRON, 


RESERVA TRON got new electronic marvel, reserves and confirms your room in 


any Sheraton Hotel coast to coast in split seconds! 


him his hotel reservation For hotel reservations for your next trip, just phone Sheraton. 
in just 4 seconds! Let RESERVATRON take it from there. 


FREE BOOKLET to help you plan i 3 

trips, sales and business meetings, Sheraton Hotels, Dept. 8, 470 Atlantic Ave., Boston 10, Mass. 
conventions. 96 pages, describing : : ; tae : ial 

Sheraton facilities in 39 major cities. Please send me, without obligation: [ Sheraton facilities booklet 
MEMBERSHIP APPLICATION for the ([) Membership application for the Sheraton Hotel Division of the Diners’ Club 
Sheraton Hotel Division of the 

DINERS’ CLUB. This card is an 

invaluable convenience for the 

traveler — honored for all Sheraton 

Hotel services. 


Just send us this coupon — 
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The newly named Precision 
Products Division of Western 
Gear Corporation has launched 
an intensified program of 
developing systems for the 
aircraft industry. Stepped-up 
research, Creative engineering, 
testing and manufacturing 
facilities put this division in the 
forefront of the nation's leading 
suppliers. 


Most recent development is the 
wing flap contro! system for the 
Convair 880 jetliner. Western 
Gear carried the entire 
completely-integrated system 
through design, testing and 
fabrication, delivering the units 
shown here as well as torque 
tubes, driveshafts, motors and 
other components. 


Complete reliability is the 
engineering and manufacturing 
plus that goes into every 
Western Gear component and 
system. Learn how this fast- 
moving company can help you 
with any needs in aero 
mechanics. 


For full information, write today to: 
WESTERN GEAR CORPORATION 
Precision Products Division 

P.O. Box 182 « Lynwood, Calif. 





The new Navy method of basic jet training 


In production now. The T2J is now in full production at 
the Columbus Division of North American. 


North American Aviation’s model T2J is an airplane 
conceived and created to meet every requirement of Navy 
basic training. The student stays with the same airplane 
from primary through basic, including instrument flying, 
armament handling and tactics, combat maneuvers, and 
an early introduction to carrier work. On completion of 
Navy basic training, he will be thoroughly conversant 
with all phases of jet operation up to high Mach numbers. 


Performance with safety. The T2J’s stall speed is only 
slightly above that of piston trainers. Top speed is 424 
knots, and safe dive speed has been demonstrated at Mach 
0.85. Endurance without external fuel is about 1%2 hours. 
Two 100-gallon wingtip tanks give the T2J a range of 
over 800 nautical miles. 


Simplicity of maintenance. The T2J has large, quick- 
opening access doors for waist-high engine maintenance ; 
no stands or ladders needed. Ground handling and servic- 
ing can be done with standard fieid equipment. All equip- 
ment and systems are easily accessible. 

The T2J’s powerplant, the Westinghouse J-34, has been 
removed in seven minutes, installed in twenty. 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. 


Double-threat weapon system. The A3J Vigilante, designed and 
built for the Navy by North American, is one of the world’s fastest 
planes—yet unique aerodynamic and armament control features give 
it excellent low-altitude capability for attack bomber missions and 
landings on carrier decks and short runways ashore. An extremely ac 
curate bombing-navigation system pinpoints the A3J’s targets in any 
weather. And it can deliver every kind of weapon, including nuclear 


/n\ 
LM A 


Columbus, Ohio 
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New Bendix DG-PAK is tike magic 


TREMENDOUS POWER OUTPUT IN A TINY STATIC PACKAGE 


With its new line of DC-Paks*, Bendix now offers the latest in 
static power supplies for the aircraft and missile industries. Light- 


weight and compact, the DC-Pak provides reliable power packaged 
in the most practical manner for those industries where weight 
and space are at a premium. 

The DC-Pak is built to give thousands of hours of efficient, 
trouble-free operation. Made with only four major parts (and no 
moving parts), it requires an absolute minimum of maintenance 


For example, even a dead short across the output for a full hour 
will not harm the DC-Pak. Also input surge protection can be 
provided. 

Units can be supplied with either single or multiple output, 
depending upon the needs of the customer. For full details on 
these transistorized units—and how they can be tailored to your 
exact voltage and amperage requirements—write BENDIX AVIATION 
CORPORATION, EATONTOWN, NEW JERSEY. 


* TRADEMARK, BENDIX AVIATION CORPORATION 


Specifications of Typical DC-Pak Units 


Power Output 

Output Voltage 

input Voltage 

Voltage Regulation 

Max. Operating Temp. (Ambient 
Max. Mounting Base Temperature 
Min. Operating Temp. (Ambieht 
Storage Temperature 

Max. Surge Voltage 

Ripple 

Efficiency 

Weight 

Size 

Electrical Connection 
Accessibility 


100 Watts 
500—5% VDC, 200 MA 
24—30 VDC, 27.5 Nominal 
5%; half to full load 
+60°C 
+71°C 

40°C 

65°C. to +100°C. 
80 V. Peak 
1% RMS 
80% at 25°C 
1 ib. 8 oz 
5S%is 12% x 2% 
Four-Pin Connector 
All parts are completely 


accessible and inter 
changeable 


50 Watts 
250—5% VOC, 200 MA 
24—30 VDC, 27.5 Nomina! 
6%; half to full load 
¢ 
+80°C 
40°C 
65°C. t 
80 V. Peak 
1% RMS 
80% at 25°C 
1 Ib. 8 oz 


5%e 12% 22% 


+ 100°C 


Four-Pin Connector 

All parts are completely 
accessible and inter 
changeable 





West Coast Office 


117 E. Providencia, Burbank, Calif 
Export Sales and Service: Bendix international Division, 205 E. 42nd $t., 


New York 17, N. Y 


Canadian Affiliate: Aviation Electric, Lid., P. O. Box 6102, Montreal, Quebec 


“Tfed Genki Division “Cenc 





**.-twice as hot as the surface of the sun” 


New Plasmatron at Solar helps solve 
difficult super-heat problems 


EXTREME HEAT presents a formidable 
barrier to the advancement of mis- 
sile and nuclear technology. Solar is 
helping to push back this thermal 
barrier by controlling temperatures 
higher than those of the surface of 
the sun...for advanced research in 
high-temperature problems. 

Solar’s new Plasmatron, above, is 
a device which generates heat to 
30,000 F at ordinary atmospheric 
pressure. It is opening new fields of 


research in aerodynamics, radiation, 
metallurgy, chemistry and in the 
testing and application of high- 
temperature materials and coatings. 
In addition, the Plasmatron is used 
in wind tunnel studies and in other 
fields of research. 

For more than three decades 
Solar has been a leader in high- 
temperature technology. Today 
Solar is applying its background of 
knowledge and experience in creat- 


ENGINEERS WANTED! Challenging projects, unlimited opportunities with Solar. Write today! 
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ing missile nose cones, rocket cham- 
bers, nuclear components and other 
products for high-temperature, high- 
stress requirements. This know-how 
and experience —plus a continuing 
program of creative research —is 
available for your important missile 
or nuclear program. For details 
write to Dept. F-122, Solar Aircraft 
Company, San Diego 12, California. 


SOLAR — 


AIRCRAFT COMPANY 


OLS MOINES 














Turbine to pilot: 
al 
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Sperry Turbine Vibration Indicating System is adaptable to all new jet aircraft ... military and commercial 


Sperry’s Turbine Vibration Indicating System for 
top performance of turbo-jets and turbo-props 


Ultra-sensitive pickup senses vibration 
at selected frequencies. Only 2.6 inches 
high, weighs 0.47 Ib. Withstands tem- 
peratures from —65° to 4500°F. 


One leading airline after another is order- 
ing the new Sperry Turbine Vibration Indi- 
cating System for their new jet-powered 
transports. With good reason, too — this 
electronic system contributes to more effi- 
cient turbine performance by monitoring 
engine mechanical condition for peak 
performance. 


REPORTS CONTINUOUSLY 


Heart of the Sperry system is a rugged but 
extremely sensitive pickup installed in the 
powerplant at several locations. If vibra- 
tion in any turbine or propeller approaches 
prescribed limits, the pickup instantly 
reports this through an amplifier to a cock- 
pit indicator. The pilot then takes correct- 
ive action, if required, by reducing power 
or shutting down the affected engine. 


EASILY INSTALLED, MAINTAINED 
Besides contributing to passenger comfort, 
and reducing chance of turbine damage 
due to vibration, the Sperry system is 
quickly installed and easily maintained 
Compact in size, all parts are built to with- 
stand severe mechanical stresses and tem- 
perature changes. In addition, there's no 
need for recalibration of the pickup or the 
system when a component is replaced. 
Write today for more information to 
our Aeronautical Equipment Division. 


AERONAUTICAL EQUIPMENT DIVISION 


sPth AY GYROSCOPE COMPANY 
Great Neck, New York 


DIVISION OF SPERRY RAND CORPORATION 
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TEAMED FOR DEFENSE 


ANIP . . the Army-Navy Instrument 
Program . . is @ prime example of 

Service teamwork. The goal is to provide 
ideal all-weather cockpit instrumentation , 
for both fixed wing and rotary aircraft. 


he machine to the man. 


that of fitting ¢ 
The result will be to create a synthetic 


icture of the outside world right in the 
cabin, relieving the pilot of the 
complexities of instrumentation. 


This working unity among the Services 
ts and abilities to reach 

_ with savings in time, money 
and manpower. The benefits will be 
far-reaching . . for aircraft, for helicopters, 
for every branch i 
Bell Helicopter Corpor@ 
industry coordinator, is privileged to be 
a working member of the Service team. 


Here’s how 


ELL 


te//s America 
about the 


Army-Navy 


Instrument 


Program.. 
ANI/P 


This is one of a series of ads 
currently appearing in 

such opinion-making publications 
as Fortune, Business Week 

and U.S. News & World Report 
.. informing the public of 
special projects and significant 
advances in technology 

being made by various branches 


of our military services. 
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TUBE DISTRIBUTORS BALANCED SERVICE 


gives you extra warehouse services! 


In addition to helping you cut production, handling and 
inventory cost, TD ships steel tubing cut to your specified 
lengths, marked and packaged to your specifications... 
without your paying a premium, when you buy in ware- 
house quantities. 

Make full use of TD’s “balanced service”: 

1. Extra warehouse services. 

. Technical assistance from steel tubing specialists. 


. Thousands of sizes in all standard types and analyses 
in stock. 


. Systematic handling that insures on-time-delivery. 
. Personalized Inventory Plan custom-tailored to your 
requirements. 


6. TD’s complete quality control program. 


——_ ———— 


WA 


x a TUBE DISTRIBUTORS CoO., INC. 


GARDEN CITY, NEW YORK e TWX: G-CY-NY-4695 * CABLE: TUBEDIS 
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SKEXTRA WAREHOUSE SERVICES! TD has made an investment 
of thousands of dollars in warehouse equipment. Modern 
equipment to cut tubing to any length you require, and 
to very close tolerances. And TD will also put any special 
markings on the tubing that you ask for, package it any 
way you specify. 

Call TD for—stainless, alloy and carbon steel tubing, both 
aircraft and commercial quality. 

Write Dept. W25 today for your copy of “Eighteen Ways 
to Save Money in Your Steel Tubing Purchasing,” and 
the name of your nearest TD representative. 
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flight control for all environments 


Flight is moving into new regions, requiring new types of 
flight control systems. > > Today, General Electric's Light 
Militaty Electronics Department builds autopilot and stabili- 
zation systems for such high performance aircraft as the 
Republic F-105 and the McDonnell F4H. 

In development for your missile or space vehicle applications 
are components and systems tolerant of extreme accelera- 
tion, shock temperature, and radiation...400°C amplifiers 
self-adaptive flight controls...reaction controls...advanced 


computers...pneumatic, hydraulic, and liquid metal control 
systems...inertial navigation systems and components. 
Before you spend costly design time on your flight control 
system check with LMED. We can satisfy most of your needs 
from a wide range of integrated field-proven components— 
available on an off the shelf basis*. 

The components and systems mentioned are only a few of 


A DEPARTMENT IN THE 


DEFENSE 


the interesting new developments in LMED’s Armament and 
Control Section. More complete details are available in bro- 
chure form—or better still—request one of our Sales Engineers 
to pay you a visit to explore your problems. 

For your copy of a new brochure, “Missile and Space Vehicle 
Flight Controls”, write: Manager-Marketing, General Electric 
Company, Light Military Electronics Department, Armament 
and Control Section, Johnson City, N. Y.—Dept. 9F. 


*HOT GAS SERVO SYSTEMS + HI-TEMP AMPLIFIERS + GYROS + STABLE 
TABLES + GEVIC VARIABLE INCRLMENT COMPUTER + ACCELEROMETERS + 
ADDER - INTEGRATORS GROUND SUPPORT AND TEST EQUIPMENT 
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LIGHT MILITARY ELECTRONICS DEPARTMENT 
FRENCH ROAD, UTICA, NEW YORK 
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Plans Detailed for Titan Complex Design 
> Competitive bids will be opened Mar. 19 for construction of 
underground Titan base at Lowry AFB. Colo. 


FAA Removes Electra Flight Restraints 


P Limitations imposed after New York crash lifted as American, 


Eastern install standard altimeter. 


Survey Shows Size of Computer Market 
> Analog and digital computer sales for aviation and military use 


may exceed $750 million in 1959. 
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COVER: Vickers Vanguard turboprop transport has completed 11 test flights 
totaling 16 hr. at Vickers-Armstrongs (Aircraft) Ltd. test facility in Eugland. 
Aircraft is the first of five which will be used in the certification program by 
September, 1959. Test program calls for about 1,500 hr. of flight tests before 
Vanguard is delivered to British European Airways in the spring of 1960. 
About twice the size of the Vickers Viscount, Vanguard has gross weight of 
141,000 Ib.; powerplants are four Rolls-Royce Tynes, producing 4,500 eshp. 


each (AW Dec, 29, p. 32). 
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The above is 
a reproduction 
of Henri Giffard’s 


steam powered 
dirigible, which 
flew 17 miles 
on its 
maiden voyage 
in France 
in 1852. 
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*a priceless ingredient 
STABILITY 


THIS IS A REPRESENTATIVE GROUP OF AIR-BORNE VALVES DESIGNED AND MANUFACTURED BY 
R.E.C. WHICH MEET MILITARY SPECIFICATIONS; ARE ADAPTABLE TO VARIOUS COMMERCIAL USES 


LOW PRESSURE hot air HIGH PRESSURE nitrogen 
regulator and shut-off valves: and helium regulators: 
temperature range—65° to 1000°F. temperature range— 250° to -++ 160°F. 
inlet pressure—to 250 p.s.i. inlet pressure—to 5000 p.s.i.g. 
outlet pressure range—5-30 + '/2 p.s.i.g. outlet pressure—to 500 p.s.i.g. +5%. 
flow range—to 200 lbs. /minute. flow range—to 50 lbs. /minute. 


R.E.C.'s extensive test facilities have made possible the development of these components and systems. 
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EDITORIAL 





Rewards and Responsibility 


The airline pilots have been remarkably successful in 
their battle to gain for themselves what they consider 
their proper reward for their work in the new jet transport 
era. Top pay for jet airliner captains in international 
service is $33,600 while, for similar duties in domestic 
service, a maximum of $28,000 is attainable. According 
to C. L. Sayen, president of the Air Line Pilots Assn., the 
average annual wage of all airline pilots even before the 
jet pay boosts was $12,000. A total of 600 airline pilots 
earned $20,000 or more before the jet pacts. ‘The pilots 
also have been reasonably successful in establishing their 
professional position in the jet cockpit to their satis- 
faction. 

With these rewards under their belt, we respectfully 
suggest that the pilots give some serious thought and 
earnest effort to fully discharging their responsibilities to 
their managements and the traveling public that has so 

eagerly taken to the jet age. We are extremely sympa- 
thetic to the pilot’s point of view and his multitudinous 
problems. We came into aviation via the cockpit and 
spent sufficient time in both military and civil operations 
to understand how all of the other elements of aviation— 
engineers, weather forecasters, federal bureaus, flight sur- 
geons, dispatchers, etc.—apparently combine in a vast 
and continuous conspiracy to unnecessarily complicate 
operations in the cockpit. 

We also have fought hard editorially for many of the 


safety devices and procedures, such as radar, high inten- 
sity approach lights, modernized airways systems and 
navigation aids, that the pilots have felt necessary to their 
improved operations. 

But there have been indications recently that some air 
line pilots are willing to accept the rewards of their work 
without fully discharging all of their responsibilities. 


Let us cite a few of these storm warnings that already 
have appeared on the air safety horizon. 

Most recent is the case of the Pan American Boeing 
707 jet transport that peeled off into a spiral full-power 
dive from 35,000 ft. with 114 passengers aboard and ex- 
ceeded its Mach limit and pulled more y! 3g's in 
making a miraculous recovery at only 6,000 above 
the Atlantic. The full report on this evident . not 
yet been made. But it is already evident that a too casual 
approach by the pilots to the task of operating this air 
craft were contributing causes. It is already apparent 
that all of the safety warnings installed to prevent an 
incident of this sort operated properly but went un 
heeded by the pilots until small errors were compounded 
into a near miss. Pan American’s ruling that two pilots 
must remain in their seats with belts fastened and oxygen 
masks on is a recognition of the problems involved i 
fully discharging a jet transport pilot's Saeehiiiie. 

I'he recent spot check by the Civil Aeronautics Admin 
istration on the instrument capabilities of Northeast Air 
lines’ pilots (AW Oct. 27, p. 38) is another case in point 
lhe results of this check were truly shocking. One pilot 
had only the foggiest notion of how to execute airways 
trafic control procedures. Another experienced extreme 
difficulty in operating a DC-6B on instruments and at 
least nine were found to be too deficient in instrument 
capability to continue line operations without further 
training. 


We also recommend a thorough reading of the Civil 
Aeronautics Board report on the Braniff DC-7C crash 
near the Miami airport (AW Feb. 9, p. 103) for another 
indication of how a too casual attitude toward small early 
warnings of impending trouble and a questionable pro 
ficiency in the cockpit can be compounded into tragedy 

Another point we believe pertinent to this discussion 
is the growing tendency of airline pilots to use their large 
blocks of leisure time to operate other commercial enter 
prises. Now 80 hr. a month is certainly not long to 
spend at an occupation that yields up to $40,000 an 
nually. But to operate these 80 monthly hours in the ait 
safely and efficiently requires the full time professional 
attention of the men involved. Their job should begin 
long before they report in to flight operations to plan a 
particular flight. This problem of maintaining full pro 
fessional proficiency is even more acute with the advent 
of the jet age. 

A man who accepts the lucrative rewards of operating 
high speed, high altitude, high-density-seating jet trans 
ports owes his passengers and his management his full 
professional attention far beyond the 80 monthly hours 
in the air and the minimum preflight planning time 

We seriously question whether this degree of profes 
sional concentration and efficiency can be maintained by 
men who are operating insurance agencies, real estate 
deals, wheelbarrow factories or any of the other varied 
commercial enterprises that have become a standard fea 
ture of so many airline pilots’ ground time 

The question of pilot age and physical standards is 
bound to become more acute with the jet age. Ther 
must be some more satisfactory method of combining 
the rich experience that only accrues to the 20-vear vet 
erans with the mental alertness and quick reflexes r 
quired for safe and efficient jet operations than the rigid 
seniority system now imposed by the Air Line Pilots 
Assn. We hope that the new Federal Aviation Agency 
will fully explore this problem as a high priority project 

Although the airline pilots have taken a union labor ap 
proach to solving their working problems, they are stil! 
an integral part of the airlines’ management structure and 
a vital part in the management's success or failure. W<« 
think that some airline managements and some segments 
of the Pilots Assn. are missing an opportunity by not 
fully exploiting this relationship. The pilot is perhaps 
the most important point of contact between the airline 
and its fare paying customers. We have all seen many 
examples of how pilot who recognizes this generates 
satished travelers for his airline and how 
operate as though their rear cabins were filled with cattl 


‘cowbovs” who 


instead of human beings drive ticket purchasers to fly 
under some other flag. And, of course, the most substan 
tial contribution the pilots can make to passenger revenuc 
is a perfect safety record 
rhe advent of the jet age has imposed new standards 
of efhciency and responsibilities on the airline pilots. 
Airline management has set their rewards at levels com 
mensurate with the tasks imposed. If the pilots fail to 
fully discharge their responsibilities under these new 
standards, airplanes will be bent and people hurt, includ 
ing the pilots. 
—Robert Hotz 





TFE resins outperform all other organic insulations 
in resistance to temperatures and heat aging 


Tensile strength vs. temperature 
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TFE-FLUOROCARBON RESINS 


You can depend on TFE-fluorocarbon resins, because they retain 
useful mechanical and electrical properties far beyond their con- 
tinuous service rating of 260°C. In fact, these resins maintain ap- 
preciable mechanical strength even past their 327°C. (621°F.) gel 
point, as the curve at left shows. When you use wire and cable in- 
sulated with TFE resins you get an extra factor of safety against high 
ambient temperatures and conductor overheating due to current 
overloads. The insulation will not melt, char, burn, embrittle or cut 
through. 

With this type of wire, you can save weight and space, because you 
can reduce conductor cross-sections and thickness of insulation 
without sacrificing power ratings. And in production, your electronic 
assemblies can be soldered rapidly and efficiently without damage to 
insulation. The outstanding dielectric properties of TFE resins re- 
main virtually unchanged over extremely broad ranges of tempera- 
ture, frequency and time. 

Call your supplier of wire and cable insulated with TFE resins 
today. He’s listed in the Yellow Pages under ‘‘Plastics—Du Pont.” 
For additional technical data write to: E. I. du Pont de Nemours & 
Co. (Inc.), Polychemicals Dept., Room T-7216, Du Pont Bldg., 
Wilmington 98, Delaware, 


tn Canada: Du Pont of Canada Limited, P.O. Box 660, Montreal, Quebec. 


TFE (tetrafluoroethylene) resins discussed herein. 


® Teron is Du Pont’s registered trademark 
for its fluorocarbon resins, including the 
até ’ 
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WHO'S WHERE 


In the Front Office 


Republic Aviation Corp., Farmingdale, 
N. Y., has elected the following olkcers: 
Thomas Davis, financial vice president; James 
L. Murray, vice president-sales; George H. 
Connerat, treasurer. 

Frank B. Jewett, Jr., executive vice presi- 
dent, Vitro Corporation of America, New 
York, N. Y., and William B. Hall, a vice 
president. 

Paul F. Smith, president, Parker Seal Co., 
Culver City, Calif., a division of Parker- 
Hannifin Corp., Cleveland, Ohio. Also: 
Scott A. Rogers, vice president; T. J. Me- 
Cuistion, vice president-sales. 

Mid Continent Airmotive Corp., Kansas 
City, Kan., new subsidiary of Pacific Air- 
motive Corp., Burbank, Calif., has appointed 
the following: Horace A. Smith, president; 
Roy Backman, vice president; R. C, Emrey, 
secretary-treasurer. Also: James M. Staker, 
Denver, Colo., branch manager, and Boyd 
H. Gillen, Chicago, Ill., branch manager. 

Luis Paul, first vice president, LAV, The 
Venezuelan Airline. 

C. E. Liske, vice president-traffic and 
sales, Chicago Helicopter Airways, Inc. 

Dr. O. G. Haywood, corporate group vice 
president-military products and_ industrial 
instruments, F. C. Huyck & Sons, Hunt- 
ington Station, N. Y. 

Howard F. Beir, vice president, Aircraft 
Exchange, Inc., New York, N. Y 

William W. Scull, vice president-manu- 
facturing, The B. F. Goodrich Co., Akron, 
Ohio. — 

J. K. Dysart, vice president-sales and mar- 
keting, Leach Corp., Compton, Calif 

Bernard J. O'Neill, vice president-engi 
—sergy 3 Magnetic Amplifiers, Inc., New 
York, 

The Federal Aviation Agency, Washing- 
ton, D. C., has announced the following ap- 
pointments: George R. Borsari, Chief, Air 
port Division, Bureau of Facilities, and Capt. 
Alden C. Packard (USN), Deputy Director, 
Bureau of Research and Development 

Brig. Gen. Ernest F. Easterbrook has as 
sumed command of the Army Aviation 
Center and Fort Rucker, Ala., replacing the 
late Maj. Gen. Bogardus S. Cairns. 





Honors and Elections 


Dr. William H. Pickering and Dr. James 
A. Van Allen have received the Army’s Dis- 
tinguished Civilian Service Award. Dr. 
Pickering, Director of Jet Propulsion Labora- 
tories, was cited “for exceptional technolog- 
ical and leadership contributions to the 
Army's mission in the intermediate range 
missile and space fields ” Dr. Van Allen, 
Chairman of the University of lowa’s De- 
partment of Physics, was cited “for excep- 
tional contributions in the conception, plan- 
ning and execution of the scientific research 
phase of the U. S. International Geophysical 
Year Program ‘ 

Dr. Don L. Armstrong, manager of Acro- 
jet-General Corp.’s Chemical Division, has 
been elected chairman of the Southern Cal- 
ifornia section of the American Chemical 
Society 


(Continued on page 122) 
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INDUSTRY OBSERVER 


> Air Force and Army anti-ballistic missile projects are considering the 
feasibility of placing a cloud of sand across the path of an incoming sin Ray 
Sand would destroy warhead by rapid erosion, friction and penetration. 
Army’s Western Electric-Douglas Nike Zeus would detonate a nuclear war- 
head to neutralize enemy ae od by neutron pollution. 


> General Electric has developed a new technique that will enable its ground- 
based ballistic missile radar-command guidance system to simultaneously 
guide a number of missiles. Inability of GE system to guide more than one 
missile at a time was one of major factors behind Air Force decision last 
summer to substitute American Bosch Arma inertial guidance on later models 
of the Atlas. New technique may cause Air Force to re-examine its ballistic 
missile guidance plans. 


>Fundamentally different technique for determining direction of earth’s 
vertical from a vehicle operating within the earth’s atmosphere, which does 
not use gravity-sensing element in the vehicle, is being investigated by Collins 
Radio Co. Technique, if proven successful, would eliminate effect of vehicle 
acceleration which introduces errors in present gyros that use gravity sensing 
devices. Program is being sponsored by Wright Air Development Center's 


Flight Control Laboratory. 


> Project Saturn is the designation of a new Army orbital space program now 
under development by the Army Ballistics Missile Agency. Powerplant manu- 
facturer is North American Aviation Inc. 


> Major reduction in cost of producing transistors is expected to result from 
a new semiconductor fabrication technique developed by Westinghouse 
Electric under Wright Air Development Center sponsorship. Official 
announcement is expected this spring. 


> Pratt & Whitney J58 turbojet developed for Navy may be used in follow-on 
version of the Northrop Snark surface-to-surface cruise missile. About 20 of 
the high-thrust turbojets probably already have been built under the Navy 
program. 


> Convair-designed fuel utilization system for precision metering of pro 
pellant for Atlas ICBM has substantially exceeded performance expectations 
in a number of successive test firings of the missile from Cape Canaveral, Fla 


> Bendix Pacific Division is building a new sonar system projected for instal- 
lation and testing on Sikorsky’s amphibious HSS-2 helicopter, which would 
lower sonar equipment into water from hover or from the surface in calm 
seas. Sonar gear is expected to cover three to four times the area possible 
with present equipment. 


> Fuel cell which may be able to convert gasoline and air directly into elec 
tricity with extremely high over-all conversion efficiency of between 55 and 
65% is being developed by General Electric under Army sponsorship. The 
device—basically, a hydrogen-oxygen fuel cell employing a catalyst to convert 
gasoline into hydrogen—may prove valuable on a space-vehicle powerplant. 


> Air Force is considering use of Army Ordnance facilities for some produc- 
tion and assembly of the Minuteman solid-propellant ICBM in a move to 
expedite work and cut costs. Ordnance sites in the midwest would get the 
emphasis under the plan. 


> Swivelling of Jupiter engine controls pitch and yaw, but roll is controlled 
by simply moving turbine gas vent by means of an actuator. Flexible metal 
vent pipe, which can be bent like a wiring cable, is replacing stovepipe-like 
vent that appeared on research and development models 


> Lear Inc. is building a three-axis stability augmentation system for North- 
rop’s T-38 Talon. First flight of Talon may be made before the end of the 
month, 
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HOW THE SULIGODIES OAD) HELPED... 
BREATHE MORE LIFE INTO AN OXYGEN MASK 


Aboard the new jetliners, oxygen masks are 
standard emergency equipment. If air pressure in 
the cabin drops, passengers and crew members 
can quickly breathe oxygen from a piped system. 

Based on experiments by the military, manu- 
facturers know that silicone rubber is the ideal 
material for oxygen face masks. It provides the 
thin, elastic shapes needed to fit all facial con- 
tours ... with a gentle lubricity that feels pleasant 
to the skin. Since silicone rubber is highly resist- 


ant to oxidation, ozone attack and extremes of 


Uniocking the secrets of silicones 
Rubber, Monomers, Resins, Oils and Emulsions 


The term **Union Carbide” is a registered trade-mark of UCC. 


temperature, it can be stored for long periods and 
take repeated hot-water cleansing. And, any color 
is available—even “emergency” yellow. 

This jet-age application demonstrates several 
useful properties of UNION CARBIDE silicone rub- 
ber. Background information and technical data 
available by writing Dept. BA-9901, Silicones 
Division, Union Carbide Corporation, 30 East 
42nd St., New York 17, N.Y. In Canada: Bakelite 
Company, Division of Union Carbide Canada 


Limited, Toronto 7. 
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Regrouping Air Defense 


Watch for all air defense research and development to 
be shifted out of Air Force, Army and Navy and con- 
centrated directly under the supervision of Dr. Herbert 
York, Defense Department director of research and engi- 
neering. Incompatibility of air defense weapon systems 
already developed and produced by the separate services 
with a single over-all defense system, is the reason for 
the shift. MITRE, the non-profit technical advisory 
group spun off from Massachusetts Institute of Tech- 
nology for technical monitoring of USAF Cambridge 
air defense systems integration group, probably will con- 
tinue to serve as Dr. York’s technical supervisor in 
this area. 


‘Hardened’ Bomarc Sites 


Boeing Bomarc interceptor missile will shift from 
present sheet metal missile shelters to a “hardened” con- 
crete shelter for the longer ranged Bomarc B model to 
provide greater resistance to enemy atomic attacks on 
the air defense system. New Bomarc shelter has precast 
concrete slabs as halves of flat roof with equipment to 
slide slabs back onto a steel frame leaving the missile 
exposed for firing. 


Hawk: European Production 


Public announcement of a project for European pro- 
duction of the Army-Raytheon Hawk low-altitude air 
defense missile is expected shortly. It is understood 
the project will total about $500 million. Countries 
participating include France, Italy, Germany, Belgium 
and the Netherlands. Discussions also are under way 
for possible European production of Navy's Sidewinder 
air-to-air missile. European production of a solid-propel- 
lant intermediate range ballistic missile, possibly the 
Martin Pershing, also is being considered. Under De- 
fense Department’s “facilities assistance” program, the 
U.S. furnishes know-how and such items as machine 
tools, jigs, dies, mechanical engineering drawings for the 
overseas production programs. 


Military Construction 


Lion’s share of this year’s $1.3 billion military con- 


struction program is for the Air Force. ‘The program 
submitted to Congress last week for authorization is 
divided this way: USAF, $892 million; Army, $260 
million; Navy, $203 million. The largest individual 
projects are: Lemoore, Calif., Naval Air Station, $26.9 
million; Pt. Mugu Pacific Missile Range, $30 million; 
Andrews AFB, Md., $21.8 million; Wright-Patterson 
AFB, $12.5 million; Richard I. Bong, AFB, Wis., $21.5 
million. 


CAB Refusal 


Civil Aeronautics Board has refused to make additional 
comments on its Sept. 23 statement with respect to a 
jet surcharge on North Atlantic routes despite urgent 
requests from three U.S. carriers that a clarification of 
the statement is essential to a solution of the contro- 
versial surcharge issue. International Air Transport Assn. 
trafic conference has convened in Paris this week in 
hopes of ironing out the problem. All three carriers pro- 
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tested that the Board’s statement has been misinter- 
preted by foreign carriers and, according to Seaboard and 
Western Airlines, a further clarification is needed to pro- 
vide an “opportunity for a much-needed compromise 
solution to the current IATA impasse.” 

Pan American World Airways, a strong opponent of 
the surcharge, supported the Board’s refusal to enlarge 
upon its position and called the original statement “not 
only clear but sound.” Pan American also noted that 
the CAB letter repeated previous statements by the 
Board “to United States carrier members of IATA to 
the effect that it frowns upon equipment (fare) 
differentials.” 


Railway Labor Act 


In another area, informed observers believe the Railway 
Labor Act will remain virtually unchanged despite a joint 
meeting called by the Department of Labor last week 
between airline managements and labor leaders. Reports 
from the closed-door session indicate that the Air Line 
Pilots Assn., Flight Engineers International Assn., and 
International Assn. of Machinists remained solid in their 
opposition to industry-suggested changes in the act 
which call for a ban on jurisdictional walkouts, a secret 
ballot on strike votes, time limit on mediation efforts 
and prohibition of secondary boycotts. It also was indi- 
cated that American, Trans World, Continental and 
Trans-Texas airlines joined with union leaders in oppos 
ing recommendations by Eastern and United airlines 
urging a form of compulsory arbitration. Department 
of Labor spokesmen declined to confirm or deny the 
reports and observed that the meeting was closed to 
the press on the basis of “past experience” which showed 
that publicity of heated discussions at such meetings too 
often resulted in nothing being accomplished. 


Higher Taxes 
Meanwhile, Rep. John McCormack (D.-Mass.), House 


majority leader, has urged President Eisenhower to call 
for higher taxes—if this is necessary to finance greater 
defense spending within a balanced budget. McCor- 
mack complained that talk of tax cuts and reduced 
spending by Administration officials has led to a “feeling 
of complacency” by the American public and a dangerous 
belief that there is “nothing to fear from the Soviets.” 


Defense Information 


Rep. Carl Vinson (D.-Ga.), chairman of the House 
Armed Services Committee, has told Secretary of De- 
fense Neil McElroy that it would be illegal to place the 
information activities of the eight unified and specified 
commands directly under Assistant Secretary of Defense 
for Public Affairs Murray Snyder as proposed. Vinson 
pointed out that defense. reorganization legislation en- 
acted last vear establishes the line of command from the 
Office of Secretary of Defense to the Joint Chiefs of 
Staff to the commands, making it clear that the com- 
mands are not to be administered directly from the office 
of the Secretary. 

During congressional testimony, McElroy had reported 
on a plan to place the command information activities 
under Snyder. 

—Washington staff 
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MARTIN TITAN intercontinental ballistic missile is raised into position on its Cape Canaveral, Fla., launch pad by this erector tower, 


shown being lowered into horizontal position before actual firing. Power and instrumentation lines are connected to the missile from 


the umbilical tower at left. Titan now is on assembly line production at The Martin Co., Denver, Colo. ICBM plant. 
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Space Technology 


Plans Detailed for Titan Complex hem 


By J. S. Butz, Jr. _— 2 Ff Na J 


Washington—Competitive bids will : . < ~ ot, 


y 


be opened Mar. 19 for the construction 
of the nation’s first operational under- 
ground missile base at Lowry AFB, 
Colo., to house the Martin-Air Force 
litan intercontinental ballistic missile. 

Construction of this “hardened” re- 
inforced concrete and steel complex to 
house one squadron of Titans, with nine 
separate underground emplacements or 
“silos” is scheduled to be completed 730 
days after the award of a contract which 
probably will be made around April 1. 
lotal of $45 million already has been 
released by Air Force to get construc- 
tion under way. 

Requests for bids to handle the con- 
struction were made by the U. S. Army 
Corps of Engineers shortly before the 
first successful firing of a Titan test ve- 
hicle from Cape Canaveral, Fla., on 
Feb. 6. The development vehicle flew 
between 250 and 300 mi. in limited- 
range tests. 

Corps of Engineers also have asked 
for bids to construct additions to the 
training base facility at Vandenberg 
AFB, Calif. This work includes three 
underground missile silos similar to the 
ones to be built at Lowry AFB. Pri- 
marily intended for training purposes, 
these installations also will have opera- 
tional capability if garrisoned by trained 
troops. 

I'he first operational base at Lowry 
AFB consists primarily of the following 
concrete and steel chambers. 

e Nine operational silos 163 ft. deep 
and 40 ft. in diameter, with elevators to 
lift the missile to ground level for firing 
after preparations have been accom- 
plished underground. 

e Three portal (storage) silos 73 ft. deep 
and 27 ft. in diameter. 

e Three control centers of spherical 
shape with a 51 ft. radius and an inside 
height of 35 ft., 9 in. at the center. 

e Three powerhouses of spherical shape 
with a 62 ft. radius and an inside height 
of 46 ft. at the center. 

e Nine equipment silos 62 ft. deep and 
40 ft. in diameter. 

e Nine propellant terminals 47 ft. deep 
and 37.5 ft. in diameter. 

e Six antenna terminals 68 ft. deep and 
27 ft. in diameter. 

Two attempts to launch a Titan test 
vehicle consisting of a live first stage, 
a second stage loaded with water and 
1 dummy warhead preceded the recent 
successful firing. In each case, the mis 
sile had been restrained on its pad and 
the first stage engine automatically shut- 
down when trouble developed during 
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TITAN ICBM is checked by technicians at Matrin’s vertical test laboratory at Denver, prior 
to shipment to Cape Canaveral. Titan is powered by an Acrojet-General liquid fueled rocket 
engine and has both radio-inertial and all-inertial guidance systems. 
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ERECTOR TOWER is in full vertical position at left. 


separately (note two flame deflectors at right). 


Launch stand utilizes two steps, so that first and second stages can be static-tested 
Practice firing and checkout 
down and simulated flight is rigged so that second stage fires at same point in sequence that it would in actual flight. 


s done sequentially; electronic control of the count 








a 6.1 sec. test firing period just prior 
to launch. 

During this period, the first stage 
engine builds to maximum thrust within 
about two seconds if operating properly; 
the remaining four seconds are used to 
check behavior of auxiliary systems. 

Operational countdown and launch- 
ing of a Titan will take place in the 
relative safety of a “hardened” under- 
ground installation capable of with- 
standing near misses by thermonuclear 
weapons, but it will not be materially 
shorter than the launching time re- 
quired by other liquid-fuel ICBMs. The 
time will be much longer than the 15 
min. now widely quoted as the warning 
time which will be available in the event 
of a sneak ICBM attack. 

Checkout and maintenance of most 
of the Titan’s systems can be accom- 
plished in the missile silos or in the 
equipment terminals which are located 
30 or 40 ft. away and connected with 
them by a tunnel. Each of the nine 
firing silos has its own separate equip- 
ment and propellant terminals so that 
it can function independently during 
the preparation of the missile for firing. 
he silos are separated by several hun- 
dred feet of earth. 

The firing silos are organized into 
three sections of three each. A separate 
control center and ground guidance svs 
tem is provided for each section. Last 
action prior to launch that a crew in 
a silo takes before retiring behind blast 
proof doors is to prepare the missile for 
fueling. The fueling is handled auto- 
matically from the control center and, 
after this is completed, the 110-ton mis- 
sile is raised to the surface. An umbilical 
tower will be raised at the same time 
to support the instrumentation and con- 
trol leads needed during the final mo- 
ments on the ground. 


Ground Control 


Antenna for the radar/command 
guidance system will have to be raised 
from their underground emplacements, 
and thev will enable the missile to be 
controlled from the ground until its 
rocket motors burn out. It is possible 
that this type of guidance will be re- 
placed in the future by a completely in 
ettial system that does not require 
ground action after launching. “The in- 
ertial svstem also would allow all nine 
missiles in a squadron to be launched 
simultaneously in a volley. With the 
radar/command system, a separate an 
tenna system is required to launch each 
missile. Six of these antenna systems 
are provided with cach squadron under 
present planning. New developments in 
this field may change the picture, how- 
ever, and allow each ground guidance 
system with its antenna to guid> more 
than one missile 

I'wo principal types of tunnels will 
be used to connect the various cham 
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bers in the complex, personnel and util- 
ity tunnels. The personnel tunnels will 
be smaller—about 10 ft. in dizmeter— 
and constructed primarily of steel. 
Construction at Vandenberg Air 
Force Base which is now out for bids 
is similar in design to that for the op- 
erational complex at Lowry AFB. It 
consists primarily of the following: 
e Three operational type silos, exclud- 
ing the propellant loading systems. 
e Three equipment terminals. 


Space Technology 





e Three propellant terminals, excluding 
the propellant loading systems. 

e Two antenna silos. 

@ One control center. 

e Antenna terminal and pad. 

e Two test mast bases and orientation 
targets. 

Bids on this work will be opened on 
Mar. 4, and 540 days will be allowed 
for its completion after the awarding 
of contracts which should occur toward 
the end of March. 


House Unit Schedules Hearings 


To Probe U.S. Space ‘Maze’ 


By Ford Eastman 


Washington—Defense Department of- 
ficials will soon be called before the 
House Committee on Science and 
Astronautics and asked to unravel the 
U.S. military space effort’s “complex” 
organization and lines of authority, 
Rep. Overton Brooks (D.-La) an- 
nounced last week. 

Decision to call Defense witnesses, 
including Secretary Neil H. McElrov, 
followed an explanation by Rear Adm 
J. T. Hayward, Assistant Chief of Naval 
Operations for Research and Develop 
ment, of the number of persons in 
volved before any one proposal can be 
approved. 

In response to questions by commit- 
tee members, Adm. Hayward said there 
are at least 10 officials with authority 
to veto or approve proposals. ‘These, 
he said, include fiscal officers who might 
not be technically qualified to weigh 
various considerations in the over-all 
picture. Adm. Hayward that 
such procedures result in considerabk 
delays before military 
tain a definite decision on 
and plans. 

Adding to the confusion 
who has authority over what, was testi 
mony given earlier before the Senate 
Committee on Aeronautical and Space 
Sciences by Dr. Herbert York, director 
of the Office of Defense Research and 
Engineering, and Roy W. Johnson, di 
rector of Defense Department's Ad 
vanced Research Projects Agency 

Johnson testified that he has 
plete authority to discharge duties and 
administer funds appropriated by Con 
gress for Defense Department projects 
in the field of space, military tech 
nology, ballistic missile defense and 
solid propellant chemistr 

York said his authority calls for him 
to act as the principal advisor on tech 
nical to the Secretary of D« 
fense, supervise all research and engi 


adde d 


services can ob 
programs 


is to just 


com 


matters 


neering in the Defense Department and 
direct and control such projects 
“deemed worthy of centralized control 
by our authority.” 

Adm. Hayward told the House com 
mittee that he felt there should be onl 
one competent technical agency in 
charge of the over-all space program to 
accelerate the effort and cut decision 
times. 

Another way to speed the space ef 
fort, Hayward said, is to accept a t 
year budget cycle on research and d 
velopment projects. This, he said, woul 
accelerate the decision making proc 
because, on a one-year basis, estimates 
for the next year’s budget must be 
mitted before it is known what has 
been received for certain projects in 
the current budget 


Match Russia 


Adm. Hayward also predicted th 
U.S. could match Russia in the ballisti 
missile field vear if greater 
effort is put in this area. He said that 
while the U.S ihead of Russia 
board,” the could 


within a 


may be 
“across the country 
be in serious trouble if the Soviet Union 
produces intercontinental ballistic mis 


siles in quantity before the U.S. do 





Thrust 
45,000 Ib. 


has been attained for periods of four and 


Nike Zeus 


Washington—Thrust of 


one-half seconds during static tests of the 
solid-propellant powerplant for the Nike 
Zeus anti-missile missile system, accord 
ing to Maj. Gen. William W. Dick, Jr., 
director of special weapons in the Office 
of the Chief of Aumy Research and Devel 
opment. Gen. Dick told the House Com 
mittee on Science and Astronautics last 
week that the thrust from the powerplant 
manufactured by Grand Central Rocket 
Co. would be sufficient to launch a 
missile at the speeds necessary to inter 
cept an incoming ballistic nose cone. 
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Discoverer Satellite Nears Initial Launching 


Artist’s conception of Project Discoverer satellite research vehicle emphasizes the near north-south orbit it will take after firing from 
Vandenberg AFB, Calif. Vehicle in orbit will be entire second stage, which includes the Bell Hustler liquid propellant engine (using JP-4 
and red fuming nitric acid) and the payload. Spheres on tail are for helium and nitrogen; helium is used to pressurize fuel for the engine. 
Initial experiments will be of general nature with data applicable to future space projects (AW Dec. 8, p. 31); first shot, scheduled before 
the end of February, will be for guidance, engine and Pacific Missile Range checkout. Discoverer will make a relatively low altitude orbit; 
high altitude orbit is not yet possible with the weight-to-thrust ratios established for the vehicle. Booster used to push the vehicle off the 
launch pad will be a Douglas Thor intermediate range ballistic missile; weight of the orbiting vehicle will be about 1,300 Ib. No cameras 
will be carried in initial shot. Except for changes in payload makeup, Discoverer is essentially the same as USAF’s WS-117L Sentry recon- 
naissance satellite (AW Nov. 24, p. 33). Advanced Research Projects Agency hopes to boost payload to 10,000 Ib. this year. Previous at- 
tempt to launch Discoverer was postponed when rocket, fired to clear a pump, malfunctioned. One result was leakage of nitric acid down 
into the Thor booster (AW Feb. 2, p. 23). This booster may be replaced by another for the next shot, and damaged booster will be 


examined in detail to make sure acid did not etch the metal, causing damage 


and, at the same time, develops a good 
defense against manned bombers. 

I'wo Army special weapons officers 
also testifying at House Space Commit 
tee hearings last week, renewed the 
controversy over air defense which con 
gressional probers are expected to pur- 
sue further. 

Maj. Gen. Dwight E. Beach, Army 
ait defense and special weapons direc- 
tor, and Maj. Gen. William W. Dick, 
Jr., director of special weapons, Office 
of Chief of Army Research and Devel- 
opment, said a program to produce the 
Nike-Zeus anti-missile missile has been 
turned down by the Defense Secretary 
Neil H. McElroy. 

They said they had recommended, 
and been denied, $30 million for the 
program in the current fiscal year and 
an additional $700 million in Fiscal 
1960 for construction of facilities to 
begin production of the Nike-Zeus. 

Assistant Secretary of Defense W. J. 
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McNeil later told a Joint Congressional 
Economic Committee that no project 
was being pushed harder than the Nike- 
Zeus program. He said the program 
has almost unlimited access to men and 
money in the effort to develop pro- 
totypes for test firing 

McNeil added, however, that the best 
scientific experts in the U.S. do not 


‘Reorganize’ 
Adm. J. T. 
ward, assistant chief of naval operations 


Washington—Rear Hay- 


for research and when 
questioned last week by the House Space 
Committee about the various reorganiza- 
tions under way in the Defense Depart- 
ment, replied: 

“Well, there is a popular saying going 
around in the Pentagon today—If you 
can’t cook it, kiss it or mimeograph it, 
you reorganize it.” 


dev ek ypment, 


feel that the Nike-Zeus is far cnough 
advanced to go into production. 

Dick and Beach acknowledged that 
a difference of opinion exists within the 
Defense Department as to whether the 
Nike-Zeus is ready for production but 
added that they are convinced that it 
is and that the system, when deployed, 
will counter not only the ballistic mis- 
sile threat but also can grow to meet 
the more sophisticated missiles of the 
future. 

Gen. Dick, in a prepared statement 
read to the committee, said that during 
the course of the program several major 
technical breakthroughs have been 
achieved. 

“For example,” he said, 
cessful implementation of a new tech- 
nique in the radar field has made it 
possible for the first time to obtain 
very large volume coverages on large 
numbers of very small targets at very 
high data rates.” 


“the suc- 
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Thompson Ramo Plans to Sever 


Ties With STL, Doolittle Says 


Washington—Plans are under way to 
scver all business connections between 
Space Technology Laboratories and 
Thompson Ramo Wooldridge, accord- 
ing to James H. Doolittle, STL board 
chairman. 

Doolittle told the House Military 
Operations Subcommittee investigating 
missile management programs that a 
complete divorce of the organizations is 
desirable but would depend upon sev- 
eral factors, including the government's 
attitude and the legal problems in- 
volved. He added the two organizations 
already are separate except for owner- 
ship and compilation of annual reports. 

Relationship between the two or- 
ganizations and the position of STL 
in the management of the Air Force 
ballistic missile program came under in- 
tense questioning by the subcommittee 
which is conducting a review of the 
organization and management of U.S. 
nussile programs. 

Rep. Chet Holifield (D.-Calif.) sub- 
committee chairman, said the purpose 
of the review is to determine whether 
the government is getting “the greatest 
possible return’ on its missile invest- 
ments. Emphasis will be placed on 
examination and evaluation of the basic 
differences between the Army “arsenal” 
svstem and the Air Force use of private 
industry. 

Simon Ramo, Thompson Ramo 
Wooldridge executive vice president, 
defended the role of Ramo-W ooldridge 
Corp. (recently merged with Thomp- 
son Products) in the Air Force program 
but added he does not believe that the 
approach used in bringing in a private 
management firm provides a universal 
imswer to the difficult problem of 
effectively mobilizing resources for all 
military programs. 

Ramo pointed out that projects vary 
itm size, degree of complexity, degree of 
reliance on new science and the amount 
of experience possessed by government 
and industry with the problems in- 
volved. Since all of these factors have to 
be taken into account each time a 
project is organized, Ramo said that 
neither industrial nor government 
groups can afford to become completely 
fixed in their concepts as to how 
the development of a weapon system is 
to be organized and directed. 

He said flexibility in the approach to 
a new problem made possible the effec- 
tive organizational structure created by 
the Air Force for its ballistic missile 
program approximately five years ago. 

Considerable criticism has been lev- 
cled in the past by industry and con- 
gressional investigators at Space Tech- 
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nology Laboratories, wholly-owned, 
autonomous subsidiary of the merged 
Thompson Ramo Wooldridge, and its 
unique role in the Air Force ballistic 
missile program as a technical advisor 
and systems engineer. 

Under its original contract with the 
Air Force, Ramo Wooldridge was ex- 
cluded from __participating—without 
prior approval of the Assistant Air Force 
Secretary for Materiel—in the produc- 
tion of missiles or components. When 
Ramo Wooldridge merged with ‘Thomp- 
son Products and STL established, this 
exclusion was extended to the merged 
firm of Thompson Ramo Wooldridge. 

Doolittle, who became chairman of 
STL on Jan. 1, praised the organization 
as “a fine, sound company that is 
unique in its excellence and is accom- 
plishing a useful function.” He added 
that he was convinced, even before join- 
ing the firm, that it was doing, and 
would continue to perform, a valuable 
service to the Air Force and the nation 

Ramo told the subcommittee that 
“it was clear that a crash program of 
unprecedented size would be required 
for development of ballistic missiles,” 
to marshall the resources of industry, 
government, and science on a broader 
scale than had ever been previously at- 
tempted in peacetime. We had to ex- 
tend every phase of the technical art— 
propulsion, electronics, materials and 
structures—by factors of 10 or more, 
simultaneously and on a schedule half 
or less of the time usually allowed for 
relatively modest advances in military 
weapon systems technology 

“We had to create major government 


facilities, widespread geographically, and 
start parallel development approaches 
to be sure that every problem was solved 
at the earliest possible moment. The 
scientific state of the art, the military 
problems and the industrial capability 
all had to be merged, and the manage- 
ment organization had to be capable of 
performing that merger if we were going 
to move at twice the speed of the nor- 
mal program.” 

The work Space Technology Labo- 
ratories is currently doing under con- 
tract to the Air Force was outlined to 
the subcommittee by Louis G. Dunn, 
STL president. The categories are: 

e “System engineering and technical 
direction of major weapon systems, 
such as Atlas, Titan, Thor, and Min 
uteman, which are characterized by a 
high order of technical difficulty and a 
great sense of schedule urgency. 

e “Laboratory experimental work of an 
advanced nature to obtain technical in 
formation needed in making system en 
gineering decisions, or to advance the 
state of the art in missile and spac« 
technology generally to provide the basis 
for future systems 

© “Development of airborne and ground 
tracking hardware for special space 
flight experiments, such as the recent 
lunar probe experiments carried out for 
the Air Force and the National Acro 
nautics and Space Administration 

e “Technical staff assistance to the Air 
Force, including analysis of potential 
new ballistic missile and space systems 
and certain special tasks such as the 
analysis of intelligence data and the 
training of Air Force officers 

e “Non-technical support to the Au 
Force group locally resident at the Au 
Force Ballistic Missile Division and 
STL in the form of plant maintenance 
services, heat, light, and power, publi 
cation services . 








USAF High Altitude Research Project 


Los Angeles—Air Force Special Weapons Center, Kirtland AFB, N. M., announced 
completion of a “scientific research project involving the launching of five-stage solid 
propellant rockets to investigate radiation at high altitudes.” 

Although not identified, details of this high-altitude sounding rocket were first 
reported by Aviation Week as Project Jason (AW July 

The project took less than three months to finish, and actual Jason firings were 
completed in September, 1958, Aviation Week has learned. 

Sixteen successful launchings were made at three different sites—Cape Canaveral, 
Fla., Wallops Island, Va., and Ramey AFB, Puerto Rico—according to the Special 
Weapons Center which declared that the project was undertaken to further define 
the corpuscular radiation levels in the outermost fringe of the atmosphere. 

Basic research information gathered by the rockets is expected to be applicable 
to many defense projects, including manned space travel. 

Each rocket carried a 60-lb. package of battery-operated radiation measuring 
devices developed by Lockheed Missile Systems Division. 

Average altitude reached was 550 mi., covering a down-range distance of nearly 
600 mi. Speed of each rocket’s final stage was between Mach 12 and 14. 

Prime contractor for the project was Acrolab Development Co., Inc., Pasadena, 
Calif., which supplied the high altitude sounding rockets, measuring 57 ft. long and 
weighing 7,000 Ib., modified to convert hypersonic capability to altitude potential. 
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Quarles Sparks Nuclear Plane Debate 


By Katherine Johnsen 


Washington—Public hearings on the 
status of the U.S. nuclear aircraft pro- 
gram as opposed to Soviet progress in 
this field will be held by the Joint Con- 
gressional Atomic Energy Committce 
within the near future—probably the 
first week of March. 

The sessions were scheduled follow- 
ing an exchange of charges and counter 
charges between the committee leader- 
ship and Deputy Secretary of Defense 
Donald Quarles which culminated a 
long-standing controversy over Quarles’ 
refusal to support a “fly early” sub- 
sonic prototype of a nuclear aircraft. 

Aviation Weex reported in an ex- 
clusive story last Dec. 1 (p. 26) that 
the Soviet Union already has begun 
initial test flights of a nuclear-powered 
bomber. More recently, Col. Leonard 
Harmon (USAF, ret.), of General Elec- 
tric’s Aircraft Nuclear Propulsion De- 
partment, said “there is every reason 
to believe the Russians are flying nu- 
clear-powered aircraft.” (AW Feb. 9, p. 
28). 

Sen. Clinton Anderson (D.-N. 
M.), chairman of the Joint Congres- 
sional Atomic Energy Committee, has 
charged that the U.S. will not have an 
atomic-powered aircraft flying until 
sometime in the 1970s if the present 
Administration plan continues in force. 
Defense Secretary Neil H. McElroy 
says the U.S. should have a nuclear 
plane in the air in approximately five 
vears under present planning (AW Feb. 
9, p. 28). 

Within a two-day period, there were 
these developments: 
¢ Sen. Anderson, Rep. Carl Durham 
(D.-N. C.), vice chairman of the com- 
mittee, and Rep. Melvin Price (D.- 
Ill.), chairman of the research and de- 
velopment subcommittee, issued a state- 
ment declaring that a series of closed- 
door briefing sessions on the nuclear 
plane program “left us gravely con- 
cerned.” ‘The legislators challenged 
the Administration to present “a forth- 
right statement as to whether it intends 
to set a target date now for the success- 
ful achievement of nuclear flight or 





ASW Competition 

Washington—Navy selection of a new 
anti-submarine aircraft probably will be 
made within two weeks. Two proposals 
receiving major consideration are a modi- 
fication of the Canadair CL-28 Argus 
and a new design by Boeing. Navy ASW 
mission requirements include unrefueled 
flights of more than 24 hr., most of them 
at altitudes of less than 500 ft. 
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whether the taxpayer is going to be 
asked to continue to foot the bill for 
administrative indecision.” 

@ Quarles countered with a press re- 
lease defending the go-slow approach 
which requires $150 million a year sup- 
port even though “the Soviets might 
choose the more spectacular early flight 
course. If they do so at this time by 
building a plane of such low flight per- 
formance as to be militarily useless, we 
can take some satisfaction in the fact 
that they will have wasted some of their 
resources.” 

Quarles also questioned the congres- 
sional committee’s tactics, declaring: 
“At the end of a closed hearing in 
which associates and | presented ... . 
the Administration’s program . . . . we 
were handed a mimeographed ‘Imme- 
diate Release’ statement by three 
members. .. .” 

In announcing plans for the public 
sessions, Rep. Price said 

“If the Department of Defense feels 
that committee criticism of the conduct 
of the ANP program is unwarranted, | 
think the best course for us to follow 
is to lay the facts out on the table in 
a public hearing and let the chips fall 
where they may. For 10 long years the 
committee has been pressing the De- 
fense Department and the Atomic En- 
ergy Commission to get on with the 
job of developing a fiving prototvpe of 
a nuclear-powered aircraft and has 
urged time and again that difficult tech- 
nical and administrative decisions be 
made so that the program can move 
forward vigorously. 

“During this extended period the 
committee has respected the desires of 
the executive branch that our hearings 
on the ANP project be held behind 
doors because of the classified 
the technical information 


closed 
nature of 
presented. 

“But if we are going to be charged 
with ‘hitting below the belt’ and mis- 
leading the public, I think it is high 
time the American public be given the 
opportunity to hear the true facts of 
the situation and make their own judg- 
ment as to who has been misleading 
whom for the past decade. 

“I believe the basic facts can now be 
discussed without danger to the rational 
security. In fact, I think the national 
security will be well served by public 
discussion of the program which has 
important implications for the national 
security and for world confidence in 
America’s scientific capabilities.” 

The accelerated program supported 
bv Anderson, Durham, and Price would 
set a target date of mid-1962 for a 
subsonic flying model. A reactor-engine 
combination would be ground-tested in 


mid-1960. Over the four-year period, 
the program would cost $280 million 
more than the present Administration 
program, under which the ground veb'- 
cle would be tested in mid-1961 
Following are points made in the 
Anderson-Durham-Price statement: 
e “The program still has no firm set of 
objectives looking toward the develop- 
ment of a nuclear propelled aircraft. 
e “No decision has been made regarding 
actual nuclear flight and no target dates 
have been set for such flight. 
e “Recommendations of the project di- 
rector as to funding levels required to 
get the job done fee been virtually 
ignored. 
e “It is authoritatively estimated that 
cuts in proposed funding levels for the 
program in Fiscal 1960 will delay the 
achievement of a ground test prototype 
for an additional year and will thereby 
delay achievement of nuclear flight for 
at least that period of time. 
e “Administrative indecision at high 
levels and interservice rivalries have 
plagued the program from the start and 
have rendered a great disservice to the 
nation. 
e“No less than seven advisory com- 
mittees have been set up in the past 
decade to review the program, including 
the so-called Killian Committee, and 
vet the contractors in the field still have 
no clear guidance as to where they 
stand or a the program is going. 
e“The annual expenditure of $150 
million for the ANP program as a hold- 
ing operation to avoid difficult technical 
and administrative decisions which 
must be made to lend clear-cut direc- 
tion to the program is a completely in- 
defensible use of the taxpayers’ money 
e “The Air Force and the Navy, after 
due consideration by their expert mili- 





Plato Canceled 

Washington—Department of Defense 
announced last week that the Plato 
transportable, anti-ballistic missile system 
has not received any funds since the end 
of Fiscal 1958, last June 30, and that no 
further development is planned. 

Originally an Army project to develop 
a ballistic missile defense for front-line 
troops, Plato was transferred last year to 
Defense Department’s Advanced Re- 
search Projects Agency. Sylvania Electric 
Products, Inc. has been the prime con- 
tractor on Plato. Some Defense Depart- 
ment officials say that the present Plato 
concept already has been outmoded by 
new developments. The Army says that 
Plato has made “a very substantial contri- 
bution to the state-of-the-art of ballistic 
missile defense.” 
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tary advisers, have established firm re- 
quirements for nuclear-propelled _air- 
craft. The Air Force and AEC both 
recommended an increase in their own 
Fiscal 1960 budgets for the program to 
back up these requirements, but have 
been turned down.” 

e “We believe it is essential to decide, 
and decide now, on a program to 
achieve early nuclear flight. Any other 
course, in our view, is dangerous to the 
national security, wasteful of the tax- 
payers’ dollar and indefensible in the 
eyes of the American people.” 

This was Quarles reply: 

“The basic issue is whether we should 
concentrate, as our program does, on 
the solution of the a etl prob- 
lems involved in creating a nuclear 
reactor of such compactness and efh- 
ciency as to be useful in a propulsion 
system for a military aircraft, or audios, 
in addition to this necessary basic 
work, we should have a so-called early 
flight program which would apply cur- 
rent technology and admittedly be too 
limited in operational characteristics to 
fulfill a useful military mission. 

“The present program was adopted 
by the Administration after most care- 
ful consideration of the fundamental 
scientific and technical problems in- 
volved. While there have been differ- 
ences of opinion, most of the scientists 
and engineers who have been called in 
to review the program have advised that 
it would be unwise to undertake the 
early flight program until more progress 
had been made on the development of 
a reactor that would meet the military 
requirements. 

“The present program gives high 
priority support to two alternative at- 
tacks on the fundamental propulsion 
problems. Progress along these funda- 
mental lines, while impressive, has en- 
countered substantial obstacles. It has 


been paced by science and technology 
rather than by funding. 

“The allegation in the ‘Immediate 
Release’ that ‘Administrative indecision 
at high levels and interservice rivalries 
have plagued the program from the 
start’ is, so far as I know, without foun- 
dation in fact. While the 10 or so 
years’ history of this program has been 
marked by changes in course as the 
science and technology unfolded, timel; 
administrative decisions have been and 
are being made. On best technical ad- 
vice, they have been wisely made and in 
the national interest. Contrary to alle- 
gations, target dates for tests of ground 
prototypes have been established and 
were presented to the committee. ‘Tar- 
get dates for nuclear flight will be estab- 
lished as soon as there is a sound basis 
for doing so. 

“That ANP is a strong, high priority 
program is evidenced by the decision of 
the Administration to invest some $150 
million a year in it. The program as- 
sumes that as soon as there is a valid 
basis for passing from the present pro- 
pulsion development phase to a weapon 
system development phase, this will be 
done. 

“As regards the allegation that the 
administration’s program is a ‘waste of 
the taxpayer's money,’ there seems to 
be no question on the part of the com- 
mittee that the whole program proposed 
by the Administration should be carried 
out and that budgeted funds are prop- 
erly applied to it. The ‘Immediate Re- 
lease’ advocates an early flight program 
over and above the Administration’s pro- 
gram involving additional expenditures 
of the order of $50 million to $100 mil- 
lion a year. The real question is not 
whether the present program is a waste 
of the taxpayer’s money, but whether 
the added early flight program would 
involve such waste. . . . 


Germans Sign F-104 Agreement 


By David A. Anderton 


Geneva—West German Defense 
Ministry has finally bought 96 Lock- 
heed F-104 Starfighters and has signed 
agreements for construction of about 
200 more by the German aircraft in- 
dustry. 

l'otal price for 300 airplanes will be 
$375 million. The Germans say “the 
Starfighters will suit our military re- 
quirements until 1966.” 

The decision climaxes almost two 
years of off-again, on-again German 
negotiations with four countries, and 
paper evaluations or flight tests of 13 
cifferent airplanes. 

The German Starfighter order is 
broken down into six development air- 
craft, which will probably be delivered 
first and used for pilot qualification as 
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well as modification and development 
test flying. 

These will be followed by 30 two- 
seat trainers, basically an F-104B con- 
figuration, but with what the Germans 
say will be the “. . . latest 1961 equip- 
ment.” 

Deliveries are obviously scheduled for 
1961. 

Remainder of 60 Starfighters, pos- 
sibly to bear an F-104D designation, 
will have standard airframe-engine con- 
figuration, but will differ in armament 
and avionic gear from any of the USAF 
Starfighters. 

Negotiations for German production 
of the Starfighter’s General Electric 
J79 turbojet engine are still proceeding. 
Quantity to be ordered will depend on 
German acceptance of necessity to order 
the proper number of spare engines 


and on the estimated lead time required 
to get the J79 into license production. 
Final total could be between 200 and 
300 purchased engines. 

Following the talks with Lockheed 
and General Electric, the German De- 
fense Ministry is expected to ew 
with the Italian company, Fiat S. P. 
for purchase and production of . 
G.91 lightweight strike fighter. Ger 
man decision to buy 50 and build 150 
of these aircraft was announced along 
with the F-104 decision last November 
(AW Nov. 10, p. 33). 

All licenses are being negotiated be 
tween the Defense Ministry and the 
original manufacturers directly, with the 
German industry sitting on the side 
lines and waiting impatiently for its 
chance to play. Licenses will be held 
by the ab wee Ministry and work on 
the airplanes and engines will be por 
tioned out among the reborn aircraft 
industry, presumably after discussions 
with its leaders. 

Now the industry faces its toughest 
task since its amazing increase of unit 
production during the heaviest bombing 
of World War II: simultaneous pro 
duction of the Fiat G.91, the Lockheed 
F-104 and the General Electric J79 
turbojet. 

Production of the two planes will 
be the responsibility of three companies 
in the south of Germany—Dornier 
Werke GmbH, Ermst Heinkel Fah 
rzeugbau GmbH, and Messerschmitt 
A. G.—following the government's basic 
policy of locating fighter production in 
the “Bavarian redoubt,” a philosophy 
carried over from wartime planning and 
conceptually obsolete today. 

Task of building the 
pected to go to Bayrische 
Werke (BMW) as prime 
with the automotive industry 
in the component work. 

So far the companies concerned have 
been able to do only sketchy prelim 
inary planning, partly on faith, but 
largely on the certain knowledge that 
there was nobody else in Germany to 
do the job anyway. Messerschmitt, for 
example, has a new assembly area 
under construction, scheduled for com- 
pletion next year, which will replace its 
two separated assembly areas with one 
single unit. Planners from the three 
companies have been working on pre 
liminary layouts for factory floors and 
attempting to estimate material require 
ments 

Current size of the entire German 
aircraft industry is about 10,000 persons 
in all grades of skills. This is approxi 
mately one-sixth the number of peopk 
employed by Lockheed alone, or about 
the same size as Temco. Of this force, 
less than half is available in the south 
ern companies, where individual em 
ployment is on the order of 1,000 total 
per company. 


J79 is ex 

Motoren 
contractor, 
sharing 
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Space Technology 





USAF Developing Animal Space Capsules 


By Craig Lewis 


San Antonio—Family of space cap- 
sules to carry animals on biological Te- 
search flights is under development here 
at the Air Force School of Aviation 
Medicine. 

Capsule work involves development 
of animal enclosures and the medical 
equipment needed to maintain and 
test the animals. These biological cap- 
sules are variously designed to accom- 
modate mice and primates, and they 
are built to be plugged into launch 


vehicle nose cones for use in such pro- 
grams as Project Discoverer. 

Units already developed include a 
12-15 Ib. payload capsule that carries 
four mice and a 57 Ib. payload Bio- 
pac that carries a Rhesus monkey weigh- 
ing four to six pounds. Scientists are 
now developing a 100 Ib. payload unit 
that can cither increase the variety of 
measurements made on a small monkey 
or carry a bigger subject, such as a 
chimpanzee. 

Smallest unit is a cvlinder that can 
carry four mice. Electrocardiogram and 


XQ-2C Firebee Drone Makes Flight 


Air Force’s Ryan XQ-2C Firebee made a 26-min. test flight at Holloman AFB, N. M., and 
was recovered by parachute after attaining an altitude of 46,000 ft. Fairing on top of the 
remote-controlled jet target drone contains fuel tank vents and encloses a groove which 
contains parachute risers of nylon webbing for shroud lines. Firebee tail cone contains twin 
parachute for landing the drone in a horizontal attitude. The XQ-2C is powered by a 
Continental J69-T-29 turbojet (1,700 Ib. thrust); the Q-2A is powered by a Continental 
J69-T-19B (1,060 Ib. thrust). XOQ-2C’s nose will house avionic gear (AW Nov. 17, p. 63). 
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respiratory measurements can be taken, 
but the mice cannot be tested in any 
way to measure proficiency or other 
factors. 

Larger Bio-pac now ready for use 
accommodates a monkey and has a 
capability for simple psychomotor test- 
ing of the type where the animal is 
trained to pull a lever in response to 
a signal light. Bio-pac also can telem- 
eter data on heart and respiratory con 
dition, and it has a feeding mechanism 

Research is now being done in a 
ground test chamber to determine the 
physiological parameters of the chim- 
panzee. This information will be used 
in the design of the largest unit and 
will dictate the size of the various 
systems used to maintain a livable en- 
vironment in the chimp capsule. 

Couches used to hold the monkeys 
in place are glass fiber with a foam rub- 
ber lining. They are a universal type 
which can be adapted for any size pri 
mate, but each couch is specifically 
tailored to the individual primate that 
will use it. The animal is restrained in 
the couch by a cloth jacket that covers 
its open front but its hands arc free 
to perform tests and eat. 


Capsule Equipment 


The Bio-pac with the 100-lb. pay- 
load will accommodate a 26-28 Ib. 
chimpanzee and telemeter a few simple 
biological measurements, or it will take 
a much smaller monkey with the equip- 
ment to measure a greater number of 
physiological factors. A typical capsule 
with a small monkey might include a 
camera, microphone, psychomotor pro- 
gramer for testing, oxygen sensor, 
temperature sensor and other equip- 
ment. 

A timing system is needed in such 
capsules to parcel out meals at planned 
intervals, but ordinary timing devices 
often fail during acceleration and zero 
gravity conditions. Scientists here have 
developed a system in which a spring- 
loaded plunger presses on a block of 
silicone-type material 

This material resists sudden plunger 
motion, but it permits slow penetra- 
tion. While the plunger is siowly work- 
ing its way through the material at a 
known rate, it activates a rachet mech- 
anism which periodically presents a 
compartment full of food to the animal 

Biological test packages and the ani 
mals in them are tailored for a specific 
mission. When the mission profile is 
known, an animal is selected for the 
job, and the test unit is tailored both to 
the test subject and to the mission pro- 
file. Primates have to be trained and 
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used fairly quickly, since the four to six 
pound Rhesus monkey is only 9-10 
months old and will eventually grow as 


U.S. Navaid Gains 


By James A. Fusca 


Montreal, Can.—United States pro- 
posal that its VOR/DME-T short dis- 
tance navigation aid be adopted as an 
international standard is gaining increas- 
ing support at the special meeting here 
of the International Civil Aviation Or- 
ganization, called to settle competition 
between the British Decca hyperbolic 
system and the U. S. point source navi- 
gation system. 

Both the British and the U. S. dele- 
gations, however, are locked in a battle 
of technical debates and __ political 
maneuvers that will leave the outcome 
undecided until a final vote is taken 
among the 34 ICAO member states and 
the three international organizations 
attending. The meeting is expected to 
continue for two more weeks. 

As predicted by Aviation WEEK 
(Feb. 2, p. 34), significant support for 
the U. S. proposal came from the In- 
ternational Air Transport Assn. when 
that organization declared itself in fa- 
vor of the VOR/DME-T system. 
(VOR is VHF omnirange; DME-T is 
distance measuring equipment, Tacan.) 

The additional support being given 
the U. S. position has caused the British 
to modify their proposal from favoring 
Decca being used in conjunction with 
VOR but without DME-T. At present, 
it appears that the British will Eght the 
adoption of DME-T vigorously for 
political reasons during the early ses- 
sions. The purpose of this will not be 
to defeat adoption of DME-T, which 
seems certain to be accepted, but to al 
low the British delegation to offer as a 
compromise acceptance of DME-T as 
an international standard if Decca also 
willbe accepted. 





N-156 Finance Plan 


Air Force and Northrop Corp. are 
about to negotiate financing of a develop- 
ment program for the N-156F light- 
weight counter-air fighter for sale to 
NATO and SEATO air forces. Officials 
expect that Air Force backing will stimu- 
late sale of the aircraft which was de- 
signed to meet the needs of allied coun- 
tries and not to a USAF requirement. 
They believe it will improve allied capa- 
bility and minimize the military assist- 
ance required. Northrop reports that 26 
countries have shown an interest in the 
N-156F. The company has been financ- 
ing N-156F development in a program 
parallel to that of USAF’s T-38. First 
flight is planned for mid-summer. 
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large as 25 lb. and be too large for the 
capsule. The same thing applies to 
chimpanzees. 


ICAO Support 


If this is done, it will be aimed at 
placing the U. S.—already committed to 
opposing the compromise of a dual 
navaid standard—in the embarrassing 
position of appearing arbitrary and un- 
reasonable. The U. S., on the other 
hand, is expected to attempt to counter 
such a move by offering what it con- 
siders to be valid technical objections 
to the Decca system, which it believes 
the British delegation will not be able 
to dispute. 

Two key delegations that may have 
an effect on the final vote are France 
and Germany. Both countries have 
Decca chains in operation now, and 
have experience in operating Decca air- 
borne equipment. These countries are 
not believed to favor the British posi- 
tion but may go along with the proposal 
of a dual DME-T and Decca standard. 


News Digest 





Strike threat by 8,100 Transport 
Workers Union members emploved by 
Pan American World Airways followed 
vote by the mechanics, flight service, 
ground crew and clerical workers in- 
volved. Legal cooling-off period ends 
Mar. 2 and strike could follow. Me- 
chanics’ demands include a shorter work 
week; airline has offered wage increase. 
Showdown could be delayed by appoint 
ment of a presidential fact-finding 
board 


Short Brothers & Harland has won 
a Royal Air Force contract for produc- 
tion of unspecified number of Mark 3 
Britannic turboprop strategic freighter. 
Aircraft retains same wing and systems 
as Britannia, but has fuselage 17 ft., 6 
in., in diameter; powerplants are four 
Rolls-Royce Tyne engines 


James W. Austin, president of North- 
cast Airlines, has been named general 
manager, in addition to his present post, 
with full charge of all operations, sales 
and fiscal activities. Directors also 
elected David A. Stretch chairman of 
the board, succeeding George E. Gard- 
ner who will retain his directorship and 
will become vice president of Atlas, 
Northeast’s majority stockholder. 


Freidrich L. von Doblhoff, chief 
engineer of McDonnell Aircraft’s Heli 
copter Division for almost 10 years has 
joined Vertol Aircraft Corp. as vice 
president in charge of foreign sales and 


will be stationed in Europe. Marvin 
Marks will move into the chief helicop 
ter engineer post at McDonnell with 
no major changes planned in the com- 
pany’s rotary wing program. Von Dobl 
hoff was the principal engineer of first 
pressure jet helicopter which was built 
in Germany during World War II. He 
was employed by the Air Force at 
Wright-Patterson AFB, Ohio, from 
1946 to 1950 before joining McDon- 
nell where he was instrumental in the 
firm’s work with hot-pressure jet rotors 


McDonnell Model 119 UCX utility 
jet transport-trainer last week made its 
first flight of 45 min. at McDonnell 
Aircraft plant at St. Louis, Mo. Aircraft, 
powered by four Westinghouse J34 
turbojet engines (AW Feb. 9, p. 32), 
is a candidate in the Air Force UCX 
competition. 


Fred A. Hamlin, 53, assistant to th« 
publisher of ““The Pilot,” official pub 
lication of the Aircraft Owners and 
Pilots Assn., died in Washington last 
week after a short illness. Prior to join- 
ing “The Pilot,” Hamlin had been 
president of Lincoln Press and editor 
and published of the former “Aero Di 
gest” magazine. He also had served as 
director of public information for the 
Civil Aeronautics Administration 


National Aeronautics and Space Ad 
ministration will close its liaison officg 
at Wright-Patterson AFB, Dayton, 
Ohio, on about April |. Because of 
“the growing diversity of research proj 
ect details which the one-man office can 
no longer adequately handle,” NASA 
says that in the future it will rely pri 
marily upon visits of technical special 
ists to Wright-Patterson and other 
USAF’ research centers. William ] 
Underwood, project officer at Wright 
Patterson since 1948, has been ap 
pointed assistant to the chairman of the 
Civilian-Military Liaison Committe 


Riddle Airlines expects to sign a firm 
contract this week for a new fleet of 
Armstrong-Whitworth 650 turboprop 
cargo carners. Officials of the all-cargo 
carrier were completing a final cost and 
specification study of the new British 
aircraft late last week 


First units of battery-powered televi 
sion system, weighing only 9 Ib. and ca 
pable of withstanding forces of being 
rocketed into space, have been deliv 
ered to Army Ballistic Missile Agency 
by Lockheed Missiles and Space Divi 
sion, Sunnyvale, Calif. System has 
1,000 mi. transmitting range and pic 
ture transmission quality comparable to 
commercial TV cameras and transmit 
ting stations Camera is 73? in long 
by 24 in. in diameter, weighs 42 0z., 
including lens 
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AIR TRANSPORT 





FAA Removes Electra Flight Restraints 


Limitations imposed after New York crash lifted 


as American, Eastern 


install 


standard altimeter. 


By L. L. Doty 


Washington—Operating restrictions imposed by the Federal Aviation 
Agency on the Lockheed Electra 188 turboprop transport were removed last 
week following reinstallation of the standard Kollsman altimeter on the air- 
plane by American Airlines and Eastern Air Lines. 

Five days after an American Airlines’ Electra crashed during an approach 
to New York's LaGuardia Field on Feb. 3 (AW Feb. 9, p. 38), FAA limited 
landings of the Electra to flight minimums of 1,000 ft. ceilings and one mile 


visibility during daylight hours and two miles at night. 


Federal Aviation 


Agency authorities have emphasized that the restriction had no relation to 
findings thus far in the investigation of the American accident. 


According to one FAA official, the 
restriction was “placed on the airplane 
because of the number of failure inci- 
dents reported”’ on the new drum-type 
altimeter with which the aircraft is 
equipped. The new altimeter is manu- 
factured by Kollsman and is also used 
on the Boeing 707-120 series now op- 
crated by Pan American and American. 

Tendency of the altimeter needle to 
“stick” prompted the FAA to place the 
weather restrictions on the Electra. ‘The 
agency said it would lift these restric- 
tions if the new type instruments were 
replaced by the standard altimeter or 
after an investigation and analysis of 
the “operating difficulties encountered 
with the new instrument” pointed to 
ways of correcting the problem. 

Original weather restrictions were 
modified by the FAA to this degree: 
Electras equipped with the drum-type 
altimeter could land at airports under 
normal restrictions if the field were 
equipped with precision approach radar 
(PAR) and if the front course only of 
the instrument landing system (ILS) 

that which includes the glide path— 
were used. American conducts all its 
Boeing turbojet operations under the 
same but self-imposed limitations. 

On Tuesday, Federal Aviation Agency 
announced its decision to lift the re- 
strictions if the altimeters were changed. 
Eastern Air Lines, which has a fleet of 
15 Electras, began changing altimeters 
Monday and was ready to resume nor- 
mal service when the agency announce- 
ment was made. Amencan began mak- 
ing the switch the same day and te- 
turned to standard operating procedures 
shortly thereafter. 

Early last week, FAA considered 
putting similar restrictions on the Boe- 
ing turbojet since it also is equipped 
with the drum-type altimeter. How- 
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ever, no operating difficultics with the 
instrument's needle have been reported 
to the agency in connection with the 
Boeing flights. In addition, Kollsman 
lustrument Corp. officials demonstrated 
to the FAA that the needles used on 
Boeing altimeters are protected against 
sticking through the use of a “vibrator” 
installed with the instrument. 

Both the new and old instruments 
are precision diaphragm-actuated alti- 
tude instruments with barometric scales. 
Chief difference lies in the presentation 
of altitude information to the flight 
crew 

rhe new instrument records altitude 





IATA Deadlocked 


Paris—Top officials of world airlines re- 
portedly remain deadlocked over the ques- 
tion of a jet surcharge on North Atlantic 
routes. In the middle of last week, after 
three days of talks behind closed doors, 
no agreement was in sight. However, 
some sources indicated that the Interna- 
tional Air Transport Assn. Paris confer- 
ence atmosphere is “more compromising” 
than at the previous attempt last fall to 
break the deadlock. Several other fare 
questions are also involved in the cur- 
rent Paris talks, including cargo rates over 
the North Atlantic. Some of these matters 
were settled in principle last fall, when 
IATA carriers met for four weeks at 
Cannes, but no details are expected to 
be announced until the jet surcharge issue 
is settled. 

IATA members must agree on a new 
fare structure by April 1, when present 
fares expire, or else rely on their indi- 
vidual governments to settle the question 
for them. Fear of this happening prob- 
ably accounts for the reported concilia- 
tory atmosphere in current talks. 











data in hundreds of feet by a pointer 
on the dial and in thousands of feet 
on a rotating drum. The old instru- 
ment uses three pointers: one for hun- 
dreds of feet, a second for thousands 
of feet and a third for altitudes in ten 
thousands of feet. 

The new instrument was developed 
as a result of studies made by Aero 
Medical Laboratories at the instigation 
of the Air Force. Purpose of redesign- 
ing the old instrument, which is still 
standard equipment on piston engine 
transports, was to build an instrument 
that would be easier to read because 
of the need for fast and accurate eye- 
reading at high speeds of jet aircraft. 

However, the new drum-type altim- 
eter has been the target of airline 
pilots ever since it was introduced. 
Pilots are charging that the instrument 
is dificult to read and that the drum 
gage can actually cause a misreading 
of the altitude information. 

Here is what the Air Line Pilots 
Assn. has to say in its evaluation report 
of the Boeing 707: “The altimeter on 
the flight panel, said to be the same on 
all air carrier contract orders, is un- 
acceptable. It is easily misread and 
misleading in its information display. 
The airspeed that is said to become 
standard presentation is also inade- 
quate.” 

In connection with approach pro- 
cedures, ALPA, in its report on the 
Boeing, said, ‘““The cockpit duties dur- 
ing ILS approaches requires undivided 
attention, without interruption for other 
than minor functions. Duties of the 
captain and first officer should under 
no circumstances be diverted to other 
than the approach itself.” 

Although the FAA has taken full 
cognizance of the protests against the 
instrument design, the pilots’ stand is 
not directly responsible for the restric- 
tion on the altimeter. However, the 
investigation and analysis of the altim- 
eter may result in a change in design 
after the needle malfunction is cor 
rected. 

Eastern emphasized that its action 
in changing the altimeter was in no 
way an implication that blame for the 
accident could be placed on the instru- 
ment. It added that the modification 
was the quickest way of getting the 
Electras back into service without re- 
strictions. 

American said that the action “in 
no way represents the conclusion as to 
whether the present altimeter was in- 
volved in the recent accident.” 
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DRUM-POINTER altimeter (left) is a new presentation introduced on the Lockheed Electra 


and the Boeing 707-120 and due 
Convair 880s. 


to be production equipment in Douglas DC-8s and 
This altimeter could be misread in 1,000-ft. increments but is considered 


easier to read than the three-handed altimeter (right) which could be misread by 10,000-ft. 


Crash of Electra May Accelerate 
Studies to Improve Pilot Display 


By Richard Sweeney 


Los Angeles—Inadequacies of pilot 
displays, long known to exist and the 
subject of much research and debate, 
were forcefully brought out again fol 
lowing the crash of the American Air- 
lines’ Lockheed Electra near New 
York’s LaGuardia Field. 

First result was a hasty “quick fix,” 
but indications last week were that per- 
haps some real steps would be taken 
to cure the trouble at the source. 

In this crash, questions centered 
around the drum-pointer altimeter, a 
presentation introduced on the 
Electra, Boeing’s 707-120 and due to be 
production equipment in Douglas 
DC-S8s, and Convair 880s as well. 

I'wo points about the altimeter were 
questioned as a result of preliminary 
crash investigation—had the altimeter 
stuck or had the pilot misread the 


onu0 ? 
gage 


new 


Misreading 


The drum pointer altimeter is sub 
ject to misreading in 1,000-ft. incre 
ments. It is better in many ways than 
the old three-handed clock, which was 
many times misread by 10,000 ft. 

Reports of misreadings of this altime 
ter were given this Aviation WEEK 
pilot many times before the instrument 
went into service. In his own flight 
work with the instrument—in the Boe- 
ing 707 and Lockheed Electra—he never 
misread the altimeter, but there were 
many cases in which a second glance 
was taken to double check readings— 
most especially in the low altitude 
regimes such as ILS approaches. 

The fix which has been made, which 
restored the Electras to normal opera- 
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tion, consisted of the installation of the 
old three-handed altimeter as a third 
altimeter in the cockpit 

Question of ambiguity in readings of 
the drum-pointer unit have been raised 
by test pilots, military pilots, evalua 
tion pilots and, after the instrument 
went into service, airline pilots 

Mechanical performance of the in 
strument was faultless according to the 
specification while this pilot was using 
the instrument 

Similarly, mechanical 
throughout test programs on both the 
707 and the Electra also was reported 
as faultless 

Altimeter may or may not have been 
a primary cause of the crash—most 
crashes are the result of little 
things reacting cumulatively. 

Regarding pilot displays, millions of 
dollars have gone into research and 
development. Wright Air Development 
Center and Army-Navy Instrument Pro 
gram have been under way for quite 
some time, but there is a paucity of fly 
able hardware. Commercial companies 
have worked on integrated displays and 
each has come up with a different answer 
substantiated by reams of pilot opinion, 
psychological research and even some 
flight test data. 

The commercial displays are 
into airplanes—707, DC-8, Electra and 
880. All the units make up 
these displays, the attitude indicators 
horizontal _ situation airspeed 
gages, altimeters, rate instruments, even 
the clocks, are extensions of ancient 
hardware, updated but still a generation 
behind the airplanes when all the gages 
that make up a pilot's panel are 
counted in. Some, it is true, are farther 
ahead than others. 


performance 


many 


going 
which 


149 
gages 


Last week, this pilot was invited to 
fly the Bulova altimeter. This gage 
was given a fair aerial evaluation in 
maneuvers, accelerations, combinations 
of accelerations, decelerations, sinu 
soidal inputs, lateral accelerations. In 
strument remained intact 
through thesc 


Clearly Readable 


But the best point of this instrument 
was that it at all times clearly 
readable, nonambiguous. It was proto 
type hardware in that such details as 
black on white, lighting, are not com 
pletely firmed. But its performance was 
excellent in the essential area of 
ability and nonambiguity 

Unit makes use of fixed index 
moving tape principle, and is an inher 
ent part of the Wright Air Development 
instrument panel concept 

It reportedly costs more than current 
altimeters 

Much 
spent on pilot instruments. The 1 
ports written up in_ technical 
presented at various society 
do not yet seem to be available in the 
form of production hardware for installa 
tion in 
planes. 


accur©rac\ 


was 


read 


and 


time and money has been 
papers 


meetings 


today’s turbine-powered air 


Eastern and Capital 
Report 1958 Profits 


New York—Eastern Air Lines and 
Capital Airlines, both hit by strikes 
last year, have reported profits on 1958 
cperations 

Eastern’s net after taxes was about $7 
million for the year, down from $9,378 
000 in 1957 cold Florida 
1958, which occurred 


Unusually 
weather in carly 
during the normal peak traffic period 
was cited by Eastern in addition to th 
holiday factor 
in the reduced profit. The airline’s 1955 
operating revenues totaled $246,228 
000, down from $262,477,000 in 1957 
operating expenses totaled $234,950 
000, compared with $251,798,000 in 
1957 

Capital’s 1958 net profit of $213,26: 
compared with a net 1957 loss of $3 
210,355. Operating revenues were $95 
520,182 last year, up from $94,060,857 
operating expenses totaled $92,461,993 
down from $94,018,817 in 1957. 


680 Flight Testing 
Ahead of Schedule 


Los Angeles—Vl'irst phase of Convair 
flight test program on the 880 jet air 
liner has been completed nine days 
ahead of schedule. Don Germeraad 
chief engineering test pilot, was at th 
controls on the seventh flight, a 2 hr 
min. hop made to test the jet aircraft's 
emergency fuel jcttisoning system 


season strike as a major 





North Central Mass-Schedules Traffic 


By Robert H. Cook 


Minneapolis—Philosophy behind the 
rise of North Central Airlines as a 
leader of the nation’s 13 local-servic« 
carriers centers about President Hal N. 
Carr’s prescription of mass production 
flight schedules as a means of rejuvenat- 
ing unproductive trafhie areas. 

Operating over a route system with 
an average length of haul of only 75 
mi. and some as small as 28 mi., with 
high-cost low capacity Douglas DC-3s, 
the carrier has experienced a steady rise 
of trafhe in the past four years since 
Carr assumed the presidency. 

Last year, the airline boarded 
140 passengers for a 14% increase over 
1957. Emphasis on commuter type 
flight schedules produced a 19% gain in 
revenue miles flown, totaling 11,260,- 
865 for last year, and a 10% increase in 
revenue passenger miles at 117,573,865. 
Heavy gains also were recorded for ton 
miles of mail, 302,131, up 14% over 
1957, and air express ton miles, 406, 
+76, up 12% over the previous year. 

At the same time, North Central’s 
performance factor of 98.2% remained 
one of the highest in the industry. Carr 
adds that the airline’s on-schedule ar- 
rival record of 78.7% is “exceptional” 
in view of the often severe weather con- 
ditions prevailing over the carrier's route 
system. 


Mass Scheduling 


This year, North Central anticipates 
that it will carry one million passengers 
through utilization of its mass sched- 
uling principle. Scheduling on many 
segments will be expanded by the use 
of five Convair 340s now being de- 
livered, and the airline is extending its 
route system to 4,987 mi. by the addi- 
tion of 17 new cities awarded in the 
recent Seven States Area Case. Carr 


Hal N. Carr 


CENTRAL 


FUSELAGE of North Central's Convair 340s will be painted heat-reflecting white, with the 
airline’s name in blue lettering. Headdress motif around cockpit will be red. Registra 
tion number, formerly carried on wing and tail surfaces, will be painted in 12-in. figures on 
the fuselage just forward of the horizontal stabilizer. 


said the airline will inaugurate service 
to 11 of the new points in North 
Dakota, South Dakota and Minnesota 
on Mar. 1. 

Carr explains his philosophy of mak- 
ing the most use of the carrier’s fleet of 
32 DC-3s, which have an average daily 
utilization rate of 7.3 hr., by saving that 
“they don’t make money on_ the 
ground.” 

Prime example of the thinking be- 
hind mass scheduling is the carrier’s 
28-mi. Milwaukee-Chicago segment in 
competition with Northwest and Amer- 
ican Airlines. North Central provides 
53 flights a day in this market area and 
claims 85% of the business. 

When applied to productive 
points, the mass scheduling policy has 
significantly increased load __ factors. 
North Central flights from Oshkosh, 
Wis., formerly held to eight a day with 
an average of three passengers pet 
flight, were increased to 15 a day re 
sulting in average pavloads per flight of 
5.2 passengers. 

Service at Duluth, Minn., once held 
to cight daily flights averaging six pas- 
sengers per flight, was increased to 24 
flights a day producing 7.3 passengers 
per flight. 

Carr says that, while the mass sched 
uling principle already has paid signifi- 
cant dividends, its greatest vindication 
may come in the vears ahead. He adds 
that the need for more and better flight 
service to smaller communities has been 
intensified by decreasing rail service, de- 
centralization of industry to rural cen- 
ters and an attendant population 
growth which should have the com- 
bined effect of expanding North Cen- 
tral’s traffic potential. 


less 


Today, the airline has from 12 to 
15,000 departures a month and flys 
approximately one million plane miles 
cach month as compared with 300,000 
in 1953. While this tripling of volume 
might be expected to increase mainte 
nance and operational problems, North 
Central’s management has succeeded 
in cutting expenses in nearly every phase 
of operation. Five years ago, delays 
were averaging 60 a month as compared 
with only 2] last month. Average svs 
tem load factor stood at 45.42% last 
vear with 13 unscheduled engine 
changes in 160,332 engine hours. Direct 
operating costs per plane mile were 52 
cents, flying operation costs 37.2 cents 


Higher Capacity 

Use of the 44-passenger Convairs 
will give the carrier better flight fre 
quency and higher capacity. First of 
the new aircraft has been celivered with 
the balance expected by late April 
Initially, the aircraft will be used on 
high-density routes such as Duluth 
Chicago nonstop route which last veat 
produced a 60% load factor. 

Carr points out that the DC-3 load 
factor was severely limited on this route 
by fuel load requirements. With its 
longer range, the Convair will have all 
seats available, and, assuming it retains 
the same 60% load factor, Carr said 
the new plane should increase traffic 
by 36,000 passengers a year between the 
two cities. 

Cost analysis studies on the Convair 
indicate that North Central may expect 
direct operating costs per plane mile of 
94 cents. Direct seat mile costs should 
be 2.1 cents as compared with 2.5 cents 
for the industry average for DC-3 air- 
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craft. Passenger load factor needed to 
meet direct costs has been estimated at 
29% as compared with 34% for average 
DC-3 operations by local-service car- 
riers. 

Carr says he favors the Convair over 
the Fairchild F-27 turboprop because 
of the former's higher seating capacity 
which he says may be increased ir. the 
future. 

However, he is considering the pos- 
sibility of converting the Convairs 
to turboprops by utilizing Napier Eland 
or Allison kits. 

Napier says its studies indicate a 
conversion cost of $400,000 per plane, 
with the changeover estimated to in- 
crease the aircraft's earning power by 
$350,000 per year based upon an in- 
creased block speed of 50 mph., 3,000 


hr. utilization and a _ revenue rate 
of six cents per seat mile. 

Purchased from Continental Air 
Lines at a cost of $2,340,000, including 
spare parts, the new planes are radar 
equipped and pressurized and will be 
fitted with exhaust muffler kits designed 
to reduce engine noise by 45%. Cost of 
the planes was included in a $4,340,000 
financing program completed last 
month by North Central. 

The airline still hopes to acquire Lake 
Central Airlines, although the plans 
were rejected by the Civil Aeronautics 
Board and the decision was upheld last 
month by the U. S. Court of Appeals 
for the District of Columbia. Attorneys 
for North Central have taken legal ac- 
tion to carry the case to the U. S. Su- 
preme Court. 


Senate Airport Aid Bill Proposes 
$100 Million in Annual Spending 


Washington—The Senate by an over- 
whelming 63 to 22 vote has passed 
legislation authorizing $100 million a 
year in federal airport aid over the 
next four vears. 

The House Commerce Committee 
started hearings on the measure last 
week. 

The Senate bill also provides a $65 
million “emergency” fund to get the 
expansion program under way imme- 
diatelv. 

Che $465 million total is more than 
a third of the total $1.29 billion that 
Federal Aviation Agency estimates will 
be required for airport financing over 
the four year period—$1.011 million 
for commercial airports and $279 mil- 
lion for general aviation projects. This 
would leave a total $825 million for 
local financing. 

rhe President vetoed legislation au- 
thorizing $500 million in federal air- 
port aid—$100 million a year for five 
years—after Congress adjourned last 
year (AW Sept. 15, p. 28). 

The Admunistration’s program pro- 
viding a total $200 million in federal 
airport aid over the next four years 
and a complete withdrawal of federal 
assistance at the end of that time 
found no support in the Senate (AW 
Feb. 2, p. 45). 

Before Senate passage of the $465 
million measure, there were these 
actions: 

e As a minor concession to the Ad- 
ministration, the Democratic leadership 
reduced its program from five to four 
years and the authorization by $110 
million, from $575 million. In addi- 
tion to the $100 million for the fifth 
year, the emergency allocation was cut 
from $75 million to $65 million. 
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“During the next four years, we will 
be able to review what has been taking 
place,” majority leader Sen. Lyndon 
Johnson (D.-Tex.) explained, “and 
then determine whether we wish to 
increase the program or decrease 
ee 


eAn amendment by Sen. 


- AF DD 


Andrew 


Schoeppel (R.-Kans.) to continue the 
present program of $63 million in fed- 
eral aid annually for the next four 
years—or a total $252 million authori- 
zation—was defeated 35 to 53. 

eAn amendment authorizing a total 
$308 million federal aid over four vears 
offered by Sen. Thurston Morton (R 
Ky.) was voted down, 37 to 48. This 
provided $69.5 million a year, plus 
an emergency fund of $30 millon 
Morton said he had been informed 
by FAA Administrator Elwood P 
Quesada that his proposal authorized 
“all that can be programed or obli 
gated” and that “there is a reasonable 
chance” it would not be vetoed by the 
President. 

¢ Motion by Sen. Norris Cotton (R.- 
N.H.) to ban federal aid for construc- 
tion of terminal buildings was defeated 
33 to 53. 

Under the Senate-approved measure, 
75% of the $465 million, or $305 mil- 
lion, would be allocated to the states 
and territories under a formula based 
on area and population. Allocations 
of over $10 millon would go to Cali 
fornia, $17.3 million; Illinois, $10.9 
million; Michigan, $10.5 million; New 
York, $16.5 million; Pennsylvania, $12 
million; Texas, $19.6 million. A total 
of $160 million would be allocated at 
the discretion of the FAA Adminis 
trator. 


ats 


Canadair 540 Makes First Flight 


Initial preproduction Canadair 540 turboprop transport makes its first flight at Montreal 
base of Canadair Ltd. Aircraft will be operated by Royal Canadian Air Force Air Transport 
Command (AW Feb. 2, p. 45); second preproduction 540, also for RCAF, is scheduled 


to make its first flight the first week in March. 


Third will be used by Canadair for 


demonstration and other purposes. First flight of 540, two weeks after rollout, lasted three 
hours; takeoff run, at gross weight of 48,834 Ib., was less than 2,000 ft. Airframe is a new 
Convair 440 converted by Canadair for installation of Napier Eland turboprop engines. 


Royal Canadian Air Force has ordered 10. 
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TO CORPORATE OFFICERS AND CHIEF PILOTS: 


Quality, a word too often built up, is built into both 
the Gulfstream and its Rolls-Royce Dart engines. 
This modern aircraft, with fail-safe construction, typifies 
the reliability inherent in Grumman products for 29 years; 
while the engines have already been proved by millions of hours 
of airline operation. The achievements by these two leaders 
in their respective fields assure you of quality and safety 
in a true sense of the word. 


The new Grumman Gulfstream, the optimum in executive 
transportation, features high air speed, pressurization and 
short field characteristics designed specifically to 
meet your corporate flying requirements. 


Peg tat 


Henry J. Schiebel 

Sales Manager 

Grumman Aircraft Engineering Corporation 
Bethpage +. Long Island + New York 


an Gulfstream: 10-12 seat executive trans 


Grum 
Power: two Rolls-Royce Dart (R.Da.7/2), take-off rating 2105 ESHI 
surized ) 00 feet at , M 


DISTRIBUTED BY: Atlantic Avia 
Dallas; Pacifi 
They have the experien 
the best available communicatior i electronic equipment, and 
interiors to your specifications. They will also make 
arrangements for you to inspect the Gulfstream. 





Initial Comet Operations Please BOAC 


By Glenn Garrison 


New York—British Overseas Airways 
Corp. says it has experienced “virtually 
trouble-free” operation of its de Havil- 
land Comet 4 on the North Atlantic, 
where daily New York-London service 
was inaugurated Nov. 14. 

Only one premature removal of a 
Rolls-Royce Avon turbojet engine has 
been necessary, occasioned by entry of 
a seagull which slightly damaged the 
inlet guide vanes. No other untoward 
incidents have occurred with the Comet, 
according to BOAC. Most delays on the 
transatlantic route have been due to 
weather, and most of the eastbound 
schedules have made it nonstop. 

During the first two months of serv- 
ice, only five of 63 eastbound flights 
made stops, three at Gander and two at 
Shannon. Several of the nonstop flights, 
however, diverted to Prestwick, Gatwick 
and Hearn because of London Airport 
weather conditions. Flight times of the 
nonstops that landed at London aver- 
aged 6 hr. 55 min. from the beginning 
of service through Jan. 15. 

Time between overhauls of the Com- 
et’s engines is now around 1,000 hr. 

BOAC flies the Comet 4 as a de luxe 
and first class aircraft, and its load 
factor in both directions from Nov. 19 
through Jan. 17 averaged 82%. This 
compares over-all with load factors 
of 62% for the airline’s transatlantic 
Bristol Britannias during the same per- 
iod, and 59% for its Douglas DC-7Cs. 

The Comets, of course, are not true 
transatlantic airplanes and will move 
to other routes when BOAC gets its 
big Boeing 707-420s and, later, its 
Vickers VC-10s. Present aircraft seat 
52 passengers, 32 in first class seats 
and 20 in de luxe accommodations. 
Configuration originally was 32 first and 
16 de luxe, but BOAC added four de 
luxe seats by reducing seat pitch from 
56 in. to 47 in. First class seats are 
pitched at 40 in. the additional seats 
represent potential revenue of $14 mil- 
lion a vear. 

Actually only 49 seats are currently 
sold on most of the Comet flights, with 
three seats normally being held in 
reserve for crew members in training. 
With the delivery of a Comet 4 sim- 
ulator next month, most of these re- 
serve seats can be released. 

In terms of seat-mile operating costs, 
BOAC says its Comets are showing a 
12.5% advantage over Boeing Strato- 
cruisers which previously handled the 
“Monarch” first class schedules. 

On the New York end of the run, 
the Comets perform a turnaround oper- 
ation and normally never move more 
than about 100 ft. from their gate 
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position while waiting on the ground 
between flights. After unloading, they 
are towed off the gate to a nearby 
hardstand parking area for servicing, 
and towed back again at departure 
time for loading. Only once has a 
Comet had to go to the hangar at 
Idlewild, that time for repair of a wing 
fuel tank leak. 

Turnaround time at Idlewild, accord- 
ing to chief engineer Edward Steadman, 
is down to 11 man-hours, compared with 
about 13 man-hours for the DC-7C. 


Anti-Noise Restrictions 


Port of New York Authority anti- 
noise runway restrictions at the airport 
have had no effect on the Comet’s pay- 
load or performance to date, although 
they could cause a flight to be delayed 
overnight. The Comet, with a full-load 
gross takeoff weight of about 157,630 
Ib., doesn’t have the same runway 
length problem as the Boeing 707-120. 
But jet flights during nighttime hours 
must use the preferred runway, and if 
cross wind component ruled that run- 
way out, the jet wouldn’t be able to 
take off until morning. This hasn't 
happened so far with the Comet’s 
9 p.m. departures. 

Comet 4's fuel requirement for a 
transatlantic eastbound nonstop is about 
68,200 Ib. on the average, BOAC says. 
On the route, it burns about 7,920 Ib. 
of kerosene an hour at an average true 
airspeed of 410 kt. 

In flight planning its transatlantic 
Comet, BOAC is able to use a drift 
climb procedure most of the time, ac- 
cording to Andrew Murray, flight oper- 
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ations officer at Idlewild. On some 
occasions air traffic control limitations 
or military use of high-altitude airspace 
have precluded this technique, which is 
ideal for a jet. But generally the flights 
are planned with a beginning cruise al 
titude of 33,000 ft. and about 39,000 
ft. as the final altitude of the cruise 

A flight planning problem for BOAC 
as a transatlantic jet operator has been 
in getting sufficient timely and accurate 
upper air wind and temperature data, 
but the airline says this situation has 
been improving. 

In handling its Comet on the ramp, 
BOAC has established several precau 
tionary procedures against blast effects 
Captains must receive clearance from 
ground personnel before starting the en 
gines, and they are regularly reminded 
to get their Comets rolling as easily as 
possible. The airline also carefully 
guards against equipment being left on 
the ramp behind the Comet’s engines 

Only special ground equipment at 
Idlewild for the Comet is a 28 y.a.c., 112 
v.d.c. power unit. The airplane’s engines 
are started electrically, and can be 
turned over by the aircraft’s battery if 
no external source is available. BOAC 
has three of the power units at Idlewild, 
one in a truck on the ramp and the 
other two in the hangar. The two 
Mercury tugs used for handling 
BOAC’s other aircraft at the field are 
sufficiently powerful to haul the 
Comet’s weight. 

Steadman says he has experienced 
almost no bugs of any kind with the 
Comets, whereas both the DC-7C and 
Britannia are delayed by mechanical 














BOAC de Havilland Comet 4 turns around at N. Y. International Airport after transatlantic 
flight. Jet transport is towed from gate to nearby parking area between flights. 





The AW ARGOSY 
Lakes the Air 


AIR FREIGHTERCOACH, FROM “GO AHEAD” TO FIRST FLIGHT IN 28 MONTHS 


THE Argosy. 
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HAWKER SIDDELEY BREAKS PRODUCTION RECORDS WITH NEW 


The Armstrong Whitworth Argosy is the 
world’s first pressurised turboprop freighter- 
coach. Never before in Britain has such a 
large and complex aircraft made its first 
flight so soon after the decision to go ahead 
—only 28 months. This is further proof of 
Hawker Siddeley’s unrivalled reputation in 
the British aircraft industry, not only for 
high quality craftsmanship, but ability to 


meet and beat production schedules. The 
Argosy ushers in a new era of ‘‘flying with- 
out frills’’. It offers 300 m.p.h. economical 
air transport for freight and coach-class 
passengers. With its capacity for 13} short 
tons, full-width doors and quick-loading 
system, it reduces turn-around time and 
freight rates to a minimum. The Argosy can 
be in service on the world’s air routes by 1960. 


SIR W.G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 


Baginton, Coventry, England / Member of Hawker Siddeley Aviation Division 


. BRINGS THE COST OF AIR FREIGHT DOWN TO EARTH 








troubles, particularly of a systems nature. 
BOAC has recently intensified a cam- 
paign to eliminate faults in the Britan- 
nia which, according to the airline’s 
house organ, “have given the medium 
and long range Britannia a bad name 
for punctuality.” Among the problems, 
which have caused more than 500 modi- 
fications by BOAC alone on each of its 
15 Britannia 102s and 90 modifications 
of each of its 18 Britannia 312s, have 
been fuel, electrical and hydraulic sys- 
tems, BOAC said. 

BOAC sstarted its scheduled trans- 
atlantic Comet service on Oct. 4., but 
this was a more or less token once-a- 
week schedule to win a first on the run 
ahead of Pan American World Airways. 
It was quickly interrupted by a strike at 
London Airport and service was not 
resumed until the daily operation. The 
airline also flies a weekly Comet sched- 
ule to Montreal. : 

The airline now has six Comet 4s. 
Deliveries will be halted for a couple of 
months while de Havilland supplies 
Aerolineas Argentinas with half its 
order of six, and then resumed until 
BOAC has received its full order of 19 
sometime this year. 

Comet service to Tokvo, to tie in 
with a new BOAC Pacific Britannia 
service, will be inaugurated probably 
late next month with some of the six- 
plane jet fleet. The Far Eastern service 
will involve four weekly Comet sched- 
ules. South and Central African serv- 
ices with the jet are planned beginning 
in mid-December, 1959, Australian serv- 
ices in mid-November, 1959; and South 
American services in mid-January, 1960. 

First of BOAC’s Boeing 707-420s is 
expected to be delivered late this vear 
and the remaining 14 in 1960. Comet 
4s then will be phased off the North 
Atlantic and onto the other routes. 

The sole unscheduled engine change 
in BOAC’s transatlantic Comet opera- 
tion, involving a seagull, followed a 
normal crossing during which the 
captain was not aware that anything had 
gone into the engine. 

Performance of the engine appeared 
normal, and the damage was discovered 
on the ground. 


Boeing Opens 707 


Spare Parts Facility 


New York—Bocing Airplane Co. has 
opened a spare parts pool store at New 
York International Airport for its 707 
jet aircraft and ground starter turbine 
customers. The New York facility is 
linked by teletype with Boeing's parts 
store at Renton, Wash., and inventory 
control for both will be handled by 
RAMAC computer at Renton. 

A third store is scheduled to be 
opened in Paris next summer to handle 
“insurance” items for jet operators. 
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The Same Old Story 


The lack of visual aids continues to extract its toll from aviation. This 
is doubly vexing to this author because of the amount of space devoted 
bv this column and elsewhere to airport lighting over the years and because 
a good friend, American Airlines’ Capt. Al DeWitt, lost his life in the 
first crash of a Lockheed Electra. On the evidence at this writing I am 
content to state that proper visual aids would have prevented this accident 

Quite likely the cause of this accident, at some later date, will be officially 
described as “pilot error.” Investigators historically have lacked the courage 
to point out that this “error” lies not in the pilot but in the visual indica- 
tions given to him. 

It is indeed ironic to note that some 11 years ago the person most inter 
ested in obtaining better lighting for LaGuardia’s runways and who, in April 
1948, test flew the then-new condenser discharge lights at LaGuardia Field 
was Al DeWitt. 

What can be said, that 65 more bodies do not say, to emphasize the 
need for lighting? What can be done to shake the Federal Aviation Agency 
people into taking firm action? How can we tell “Pete” Quesada that we 
don’t need another research program, that we don’t need more drones in 
the lamp department, that we do need a man of high caliber, who_under 
stands the operation of aircraft, to put a stop to the nonsense in the field 
of visual aids. The eternal factors of incompetence and obstructionism arc 
rearing their heads in the FAA approach to airport lighting just as they 
always did in the past at the CAA. There has never been an intelligent 
aviation agency plan for visual aids, most likely because there has never 
been a properly qualified person in a position of authority to handle such an 
assignment. 


What Should Be Done 

Such a program is simplicity itself. Every instrument runway should 
include a Cutrell approach light system. At locations where the full 3,000 
ft. is not possible, a shortened configuration should be used. If no approach 
lights can be installed—and I can’t quite figure out where this might be 
then the standard threshold lighting should be enhanced with two condenser 
discharge lights, one at each corner of the runway. 

Studies in human perception are not new. And many people have investi 
gated the visual clues needed by the landing pilot. The sum of this work 
indicates that the human cye depends upon a rectangle for orientation 
That is, the pilot must not only have an indication of the horizon but also 
a line at right angles to this to provide some yt ewer The rectangle 
of a runway, for instance, furnishes the needed information. The extent 
to which the sides of the runway converge toward the “vanishing point” 
gives the pilot his indication of height. 

In today’s aircraft a pilot making an instrument approach has only seconds 
to decipher the visual clues presented to him prior to landing If his first 
glimpse of the ground presents an crroncous picture, he may take action 
which will compound his error. From that point on, the behavior of the 
outside world will be incomprehensible to him. Nor do we need bad 
weather for this. Aircraft have crashed while circling Pacific islands under 
starry skies. But pilots are still expected to operate without required human 
visual information. 

It boils down to this. A “backside” approach such as Al DeWitt was 
making means that you place almost complete dependence upon some small 
accordion bellows—the altimeter. Lacking visual aids there is no way to 
confirm or deny its reading. Will “Pete” Quesada rise to the occasion and 
find a suitable “strong man” to clean up this visual aid situation? Or will we 
continue to see the use of kamikaze tactics to obtain better facilities for our 


“backside” airports? 











Vn RESETRON 


An electronic first by Western Airlines! 


Fastest 
reservation service 


in airline history 


Now —electronics fills your reservation request in just 
seconds! Western Airlines has placed in operation its 
new “Resetron;’ an electronic brain that makes pos- 
sible the fastest reservation service ever! Resetron 
searches through thousands of seating possibilities to 
find and reserve your seat—for tomorrow’s flight or 
for six months ahead. 

Western’s new service will save you time, by phone 
or in person. Ask about any Western Airlines flight. 
Your reservationist pushes a button, gets seat con- 














WORLD’S FIRST SYSTEM-WIDE, fully automatic airlines 
reservation service requires tons of electronic equipment. 
This is part of the central brain at Western’s Los Angeles 
headquarters. Cable connects it with every city on 
Western’s 9000 miles of air routes. 
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firmation immediately. Resetron also tells whether a 
flight is on time, and, if delayed, the reason why. And 
it’s dependable; it eliminates mixups and “oversolds: 
Resetron was developed jointly by Western Air- 
lines and Teleregister Corporation. It’s the latest in a 
long series of new services introduced by Western 
Airlines. It’s ready for your use, right now. For your 
next trip, choose a Western Champagne Flight, Hunt 
Breakfast Flight, or DC-6B Aircoach—and see how 
electronically fast your reservation is handled! 





Western serves 13 states, Canada, and Mexico, including 


SEATTLE-TACOMA 
PORTLAND 
SAN FRANCISCO /OAKLAND 
LOS ANGELES 
SAN DIEGO 
PHOENIX 
SALT LAKE 
DENVER 
MINNEAPOLIS-ST. PAUL 
MEXICO CITY 
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> Airwork and Hunting Clan, British 
operators, have applied for permis- 
sion to slash fares for flights to British 
overseas territories. The proposals are 
almost identical to those submitted by 
Eagle Aviation last December which 
would create a new class of traffic. Brit- 
ish Overseas Airways Corp. and British 
European Airways have lodged objéc- 
tions to Eagle’s application, charging 
the fare cuts would interfere with their 
tourist operations. Only holders of 
British passports would benefit from 
the new fares. 


> Civil: Aeronautics Board has found 
present free baggage allowances for 
scheduled airline operations to be fair 
and reasonable. The Board initiated 
an investigation of baggage allowances 
and excess baggage charges in April, 
1956, and has now ordered the investi- 
gation terminated. 


> Continental Airlines registered a net 
loss of $335,280 for the year ending 
Dec. 31 as compared with a net profit 
of $96,073 in 1957. The 1958 loss ap- 
peared despite company records for all 
types of traffic—+22,964,000 revenue 
passenger miles, up 16.3% from 1957; 
1,969,000 freight ton miles, up 26.1%; 
1,207,000 mail ton miles, up 11.4%, 
and 543,000 express ton miles, up 
18.6%. Continental has signed an in- 
terline agreement with Transcontinen- 
tal, S. A. to honor each other's passen 
ger tickets and cargo waybills. Loss 
was attributed primarily to “higher 
depreciation and interest charges re- 
sulting from the company’s transition 
to turbine powered aircraft.” 


P Iberia Airlines of Spain will offer 
three nonstop New York-Madrid flights 
weekly and one New York-Lisbon-Ma- 
drid flight weekly in its 1959 summer 
schedules. Returning schedules wil! fol- 
low the same pattern. All flights will 
be in Lockheed 1049-G Constellations 
in first, tourist and economy classes 


> Pan American World Airways is 
scheduling twice daily Boeing 707 tur 
bojet flights to London, 11 jet flights 
weekly to Paris and daily flights con- 
tinuing from Paris beginning April 26. 
In addition, four weekly flights to 
Paris will be routed via Boston, making 
that city the second U.S. international 
jet gateway. PanAm will operate all its 
707 services on a de luxe and econ- 
omy basis and first class and economy 
basis on piston-engined aircraft on the 
summer schedules, eliminating tourist 
class on transatlantic routes. 
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AIRLINE OBSERVER 


P Watch for British to decide next month to go with development of a 
supersonic jet transport. Probable choice of the Supersonic Transport Ai 
craft Committee, established three years ago to study the project, will be a 
Mach 2.5-3 canard, delta-wing configuration similar to that proposed by 
Handley-Page. The committee, however, is reportedly sharply divided on 
whether to stay with current allovs at a Mach limit of about Mach 1.5 or go 
to the more radical aircraft. 


> Expansion of airline sales programs to encompass marketing techniques 
will result in the introduction of a number of new traffic generating schemes 
this year. One of the first to make its appearance will be a Capital Airlines 
program designed to sell package vacation tours to employes of large indus- 
tries and companies on a wage deduction plan. 


> Look for New York Airways to show renewed interest in the Vairey Roto 
dyne VTOL transport. Under serious consideration is a proposed 65-passen 
ger model powered with Rolls-Royce Tyne engines. Rotodyne is currently 
fiving a 45-passenger test vehicle equipped with Napicr Eland engines 


> Federal Aviation Agency plans to remove all air trafic controller training 
activities from active control towers and control centers by streamlining 
training curricula and making full use of facilities at its Oklahoma City 
training center. 


> Nine members of the Arab League and the Sheikdom of Kuwait will mect 
in Cairo next month to discuss formation of a Pan-Arab airline with capital 
raised entirely by the Arab governments and individuals 


> Air France will inaugurate Sud Caravelle turbojet transport service between 
Paris and Rome and Athens and Istanbul on May 15. The carrier also 
plans twice-weekly service from Paris to Moscow via Warsaw when authority 
to make the intermediate stop is granted by the Polish government. 


> Research and Development Bureau of the Federal Aviation Agency has 
ordered a RW-300 Digital Control Computer with special input and out 
put equipment from Thompson Ramo Wooldridge for use in developing 
airways control systems 


> British Overseas Airways Corp. is considering plans for a polar route from 
London to the U. S. midwest, via Frobisher and Winnipeg. Scandinavian 
Air Lines System now has a Winnipeg stop for crew change and refueling, 
but has been denied traffic rights by Canadian government. 


> Italy and United Arab Republic have reached a preliminary agreement 
on their bilateral air transport pact. Way is now paved for Alitalia to 
develop new routes to the Far East and for Misrair to expand in Europe 
through the Italian gateway. 


> New jet fuel jointly developed by the Texas Co. and Pratt & Whitney 
Aircraft Division of United Aircraft Corp. shows promise of virtually elimi- 
nating exhaust smoke on takeoff and increasing engine performance. Com- 
pared to present jet fuels, the new material is believed to have significantly 
lower content dinuclear aromatic hydrocarbons and, therefore, airlines specu- 
late that it will burn with a less luminous (bluer) and cooler flame. This could 
enable the engine to burn more fuel, heat more air and produce more thrust 
without becoming overheated. Fuel will be flight tested in about three weeks. 


© Northeast Airlines has been taken off subsidy by the Civil Aeronautics 
Board, effective Jan. 1. The Board issued the statement in Northeast’s final 
mail rate case in which the carrier was granted $4 million for the period 
from Feb. 7, 1957 to Dec. 31, 1955. 


> Polish LOT airline has opened its 13th air route, from Warsaw via Vienna 
to Zurich on a twice-a-week basis until April 1, when a third weekly flight 
will be added. Also in April, Hungary’s MALEY airline will start a route 
from Budapest to Zurich, via Vienna. 











AMERICAN 


the Jet Airline brings you 


THE NEW JET-POWERED 
ELECTRA FLAGSHIP 


American made you a promise. A promise to bring you 
Jet services that would fill all your important travel needs 
in the Jet Age. 

First, American introduced the great Boeing 707 Jet 
Flagship for new comfort and magic time savings on 
transcontinental flights. Now American begins its second 
stage—to bring you the wonderful advantage of Jet Flight 
on shorter trips in the Jet-Powered Lockheed Electra— 
newest, fastest of all Jet-prop airliners. 


Everyone loves the Electra Flagship. You'll de- 
velop a special fondness for the Electra. Like all Jet- 
powered planes, it is quieter, more restful than any 
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you’ve known before. Vibration, primary cause of travel 
fatigue, is almost completely gone. With all its speed, 
you feel an unhurried serenity. 


The Electra is big—and this bigness is used for your 
comfort. Seats are extra-wide, extra-deep, with broad 
arm rests and chairside table in between. A wide, wide 
aisle leads to an intimate lounge. 


A new kind of plane—a new kind of service. The 
Electra gives you Jet speed of 400 miles per hour or 
more. Because it takes off and lands quickly, it can serve 
any of American’s cities. Yet it can fly across the country 
without pause, so great is its range. The Electra Flagship 




















is an impressive performer in other ways. The full-size, 
built-in loading ramp folds and unfolds in seconds. There’s 
provision for carry-on luggage. Other baggage goes into 
special containers which are loaded into the plane asa unit. 


You can rely on American—its people and its 
planes. The Electra Flagship, like the 707 Flagship, is a 
solid symbol of American’s leadership in the Jet Age. 
Equally important is the desire on the part of American’s 
people to provide a service so pleasant, so much to your 
liking, that Flagships will always be first choice for your 
travels. For reservations, see your Travel Agent or 
American Airlines. 


Now in operation—Electra Flagship 

Service between New York and Chicago; New York and 
Detroit. Available soon in Boston, Washington, Buffalo, 
Toronto, Dallas, Ft. Worth and many other cities. 


Whenever you fly, rely on 


AMERICAN 
AIRLINES 


THE JET AIRLINE 
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SPACE TECHNOLOGY 


KIWI-A experimental high power density reactor will be transported between the test area and maintenance building by rail. 
controlled engine will be used after actual tests. Helium will be employed as propellant-coolant during first hot tests and will be exhausted 





Remotely 


upward. Nozzle on this first test setup is not of the supersonic type and is intended to create proper back pressure. 


Kiwi-A to Test Nuclear Rocket Feasibility 


By J. S. Butz, Jr. 


Washington—United States effort to 
determine whether a nuclear rocket en- 
gine is feasible under present knowl- 
edge will move significantly closer to a 
definite answer this spring when initial 
hot tests are begun with Kiwi-A, the 
first experimental reactor approaching 
the type needed in a flyable rocket. 

Cold flow tests with Kiwi-A probably 
will begin sometime in February al- 
though they were scheduled last fall. 
Delays in the test schedule have been 
largely connected with the construction 
and imitial operation of the new test 
facility for Project Rover, the nuclear 
rocket program which is located at 
Jackass Flats, Nev. (AW Oct. 13, p. 
33). The reactor itself is essentially 
ready for the cold flow tests. 

Kiwi-A which has a high power den- 


sity compared with other reactors to- 


day, is a vital link in the Atomic Energy 
Commission project, initiated in 1955 
to prove the feasibility of a fission- 


powered rocket. At that time Atomic 


Energy Commission theoreticians con- 
cluded that they could not improve the 
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case for the nuclear rocket any further 
without substantial testing. Project 
Rover was then formed with the back- 
ing of the Department of Defense to 
consolidate the rocket work then taking 
place at the Atomic Energy Commission 
Los Alamos and Livermore laboratories. 
It was then planned that the feasibility 
would be established by 1959 through 
ground tests with more than one com- 
plete nuclear rocket engine. 


Date Moved Back 


[his 1959 feasibility date has been 
moved back for two main reasons. First, 
the AEC decided as the program pro- 
gressed that it had been too optimistic 
and when one laboratory group was 
taken out of the rocket work to partici- 
pate in weapon development the date 
was considered to be extended bv one 
vear. Second, the early enthusiasm of 
the Department of Defense also changed 
after a study of the program in the 
summer of 1956 by the Department's 
Loper Committee. While the Loper 
Committee recommended a prompt ef- 
tort to demonstrate the feasibility of 
such a reactor, Charles E. Wilson, then 


Secretary of Defense, sent the report 
on to the Atomic Energy Commission 
with a covering letter containing the fol- 
lowing statement, “At my specific re- 
quest can the AEC continue on a mod- 
erate scale to develop a reactor suitable 
for nuclear propulsion of missiles, satel- 
lites and the like.”’ 

The feasibility date on the present 
Project Rover development schedule has 
not been released but judging from the 
time required on the first schedule and 
the low level of funding existing for the 
project, feasibility will not be proven 
conclusively for perhaps two years after 
the Kiwi-A hot tests begin. Full-power 
tests on at least one other reactor with 
a higher power density than Kiwi-A will 
be required before feasibility of the nu- 
clear rocket is established. According 
to one of the schedules mentioned be- 
fore Congress, this second reactor 
would be ready for testing late in 1960. 
Design work has begun on still other 
test reactors. 

Feasibility will not be considered to 
have been proven until the detailed in- 
formation is at hand to design and con- 
struct a flyable engine. An understand- 
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ing of the sense the Atomic Energy 
Commission attaches to the term “feasi- 
bility” as applied to the nuclear rocket 
was given recently by Dr. Raemer E. 
Schreiber, technical head of Project 
Rover. He said, “There is not much 
point in such a development (Project 
Rover) unless it offers something appre- 
ciably more advanced in performance 
than the really excellent rocket engines 
that are propelling missiles today.” 


Specific Impulse 

Exact value of specific impulse for 
the nuclear rocket that the Atomic 
Energy Commission would consider 
acceptable has not been made com- 
pletely clear but 750 sec. has been men- 
tioned by Schreiber as necessary to 
build a single stage vehicle which can 
escape from the earth carrying about 
15% of its takeoff weight as payload. 

A single stage nuclear-powered space 
exploration vehicle has been discussed 
by many authorities as the only way 
out of today’s reliability problem. They 
say that multistage rockets with clus- 
tered engines and the large number of 
attendant controls and auxiliary systems 
will be too expensive to bring the 
reliability level necessary for prolonged 
space flight. 

Money invested in Project Rover has 
not been large by current standards and 
it is in no way a crash program. This 
fiscal year $15 million was allotted for 
operating the project and $12.5 million 
assigned for construction of new facili- 
ties. The Rover budget in Fiscal 1960 
will be essentially the same unless 
changes are made by Congress. Ex- 
penditures during the project’s first 
year or so were below the present level. 

According to congressional testimony 
by Project officials, an increase in appro- 
priations would probably not result in 
any substantial shortening of the time 
needed to prove feasibility. More 
money could be used however, to buy 
insurance for the whole program by 


TEST complex for Project Rover at Jackass Flats, Nev., designated “400 area,” consists of 
the three main areas shown above. Distance between each area is approximately two miles. 
Test work as well as design on Project Rover is handled by the Atomic Energy Commis- 
sion’s Los Alamos Scientific Laboratory. Installations in “400 area” are large; the “MAD” 
(Maintenance-Assembly and Disassembly) bldg. has 30,000 sq. ft. of floor space. 


allowing more than one experimental 
path to be followed. If a number of 
the most likely looking heat exchanger 
reactor designs could be pursued at 
once it would greatly reduce the lost 
time incurred in the event of complete 
failure of the Kiwi-A approach. 

Two principal directions are being 

followed in Project Rover: 
e Development of systems employing 
heat exchangers which replace the com- 
bustion chamber of the rocket engine. 
e Study of systems which do not have 
the structural and temperature limita- 
tions of heat exchangers and make use 
of a much larger percentage of the 
available nuclear power. 

Propulsion schemes in the second 
category of work which have been men- 
tioned include mixing gaseous or pow- 
dered fissionable fuel directly with the 


SCHEMATIC drawing of a solid fuel type atomic rocket engine shows fissionable material 
contained in a heat exchanger which replaces combustion chamber on chemical rockets. 
Control problem is more complicated with the atomic rocket because flow rate, pressure and 
exhaust temperature are interdependent and must be properly balanced; in liquid fuel 
chemical rocket only pressure and flow rate need be regulated. 
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propellant. The expense of exhausting 
this costly fuel plus the radiation haz- 
ards and many other problems are keep- 
ing this work primarily in the theoreti- 
cal stage, Ion and plasma propulsion 
systems are included in this category. 

Major hardware and testing effort in 
Project Rover is devoted to the heat 
exchanger type reactors. To support 
this work the project is also engaged 
in general high temperature research, 
development of nuclear fuels, studies 
of heat transfer mechanisms, fluid dy- 
namics and reactor controls. 

Generally the design problems asso- 
ciated with Kiwi-A and other high 
power density reactors have been de- 
scribed by Dr. Schreiber as more difh- 
cult than those connected with pre- 
vious reactors. High power density is 
needed so that the reactor weight can 
be kept low and the total weight of 
the rocket remains within reason 

Heat fluxes and thermal stress be- 
come more serious as the power density 
goes up. Control problems are also 
more serious with the nuclear rocket 
because there are three interdependent 
variables which must be regulated, 
rather than two in the chemical fuel 
rocket. In the chemical engine, pressure 
and flow rate control thrust. But in the 
nuclear rocket it is dependent on tem- 
perature as well 

The propellant is the coolant for the 
reactor as well as the medium for pro- 
ducing thrust. If the cold propellant 
flow is not closely coordinated with the 
power level of the reactor it is possible 
to burn up the engine in a few seconds. 
The reactor in the nuclear rocket must 
be capable of starting very rapidly and 
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in the popular Size 8 line 


are now in production at Daystrom Transicoil. 
The new size 8 Synchro Line includes high quality, 
top performance transmitters, control transformers, 
differentials, and repeaters. Frame size equal to BuOrd 
Size 8. Operation: 115V 400 cycles or 26V 400 cycles. 
Accuracies to +5’ are available. Corrosion resistant construc- 
tion throughout. Conforms to MIL-E-5272-A. 


Write for complete specifications. Be sure to 
ask about our 24 Hour Service for rotating components. 
Daystrom Transicoil, Division of Daystrom, Inc., 
Worcester, Montgomery County, Pa. Phone JUNO 4-2421. 
In Canada: Daystrom, Ltd., 840 Caledonia Rd., 
Toronto 19, Ont. Foreign: Daystrom International 
Div., 100 Empire St., Newark 12, N. J. 








changing power level quickly. Consid- 
erable control automation will be re- 
quired to meet this starting and quick 
power change requirement. 

Dr. Schreiber, in discussing the prob- 
lems of high power density reactors, 
said, “All of these things look rather 
dificult and I would not pretend that 
they are not. On the other hand, they 
do not seem to be impossible.” 

[he short operating time of the 
rocket reactor is about the one factor 
that appears to make the design job 
easier than on other reactors. Dr. 
Schreiber discussed this and the radia- 
tion contamination problems before 
Congress: “When the propellant quits 
in the flying device this thing will burn 
itself up from self-heat. If it isn’t com- 
pletely consumed by that, when it hits 
the atmosphere, it will act like a me- 
teorite and disperse itself there. This 
is true unless the device gets into space 
which is an easy way of solving your 
problem. If you are talking about a 
satellite or an earth mission, then it 
is true that you will have this contami- 
nation added to the atmosphere but 
even for one of these larger devices . . . 
you are talking about never more than 
five kilotons of equivalent fissionable 
vield which again is a trivial amount 
compared with everything that goes on 
in weapons testing.” 


Site Contamination 


Dr. Schreiber also talked about the 
contamination problem around the 
launching site: “I think it is perfectly 
true that one will have to put this 
(nuclear rocket) on a launching pad 
which you do not expect to use again 
for several months. I think, however, 
these can be located on centers that 
are not more than half a mile apart, 
but you do have a problem of remote 


firing and of having a local contamina- 


tion at the time of launching.” 
Design of Kiwi-A began with a series 
of detailed experiments designed to pro- 
vide more realistic quantitative data 
than had been available during the 
original theoretical studies. Neutronic 
experiments were performed to deter- 
mine the proper distribution of fission- 
able material in the fuel elements so 
that a uniform temperature would be 
maintained in the reactor under low 
power conditions. Heat transfer eff 
ciency of the radiator-like reactor, its de 
formation at high temperature, and the 
strength of its fuel elements and con- 
struction materials under thermal loads 
are very important factors in these 
studies. Approximately 20 different 
critical assemblies were tested before 
the Kiwi-A configuration was made final. 
These early tests were all made at 
relatively low power as was a test of 
Kiwi-A_ itself to check its neutronic 
behavior. A number of questions, how- 
ever, cannot be answered unless the 
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complete reactor is operated at high 
temperature. The first benefit which 
will be derived from the hot, high- 
power runs with Kiwi-A at Jackass Flats 
will be to determine the temperature 
coeficient of reactivity. Theoretical 
and low power studies leave an uncer 
tainty about this figure over a consid- 


«sy 


oe 


erable portion of the operating range 


Another somewhat unknown quantity 
is the temperature gradient in the re- 


actor which are a function of rate of 


start up, length of run and _ variables 
which cannot be properly represented 
except through high power tests 

A good deal of information has 


Sputnik III Instrumentation 
Sputnik III mass spectrometer tube with associated electronic unit (top), ionization manom 
eter and d.c. amplifier (center), and nose magnetometer with electronic unit (bottom) ar 


shown in greater detail than previous photographs (AW Dec. 15, p. 48) 


Magnetometer 


measures terrestrial magnetic field and magnetic interference vector in direction of earth's 


magnetic field. 





third in a series 


DIVISIONS OF THOMPSON RAMO WOOLDRIDGE INC. 


RAMO-WOOLDRIDGE 


While it is now a division of Thompson Ramo 
Wooldridge Inc. instead of a separate corporation, 
Ramo-Wooldridge remains an integrated organization 
for research, development, and manufacture of elec- 
tronic systems for military and commercial applica- 
tions. R-W’s military work is covered by thirty-four 
contracts with the Army, Navy, Air Force, and other . 


The completely transistorzeg rw. 30 airborne government and industrial organizations. These sup- The RW.300 digital control computer has broad 
and weighs only 203 Ibs., including power supply port a broad technical and—in some cases—manu- _ata reduction and test facility operation 
P sa facturing program in such varied fields as Electronic 
Reconnaissance and Countermeasures; Microwave 
Techniques; Infrared; Analog and Digital Computers; 
Air Navigation and Traffic Control; Antisubmarine 
Warfare; Electronic Language Translation; and ad- 
vanced Radio and Wireline Communication. 
In the commercial field, the well-known RW-300 
industrial process control computer and associated 
ee equipment—the basis of the expanding business that 
cee ee re eertoument ter sspication The Thompson-Ramo-Wooldridge Products Company is processing and interpretation of photographic and 
we COE CENEES Sie PRIEEENE SHEEN SPREE doing with process industries—was developed and is — %°*" “#8 ‘ollected by aerial reconnaissance devices 
manufactured by the Ramo-Wooldridge division. 
Men, machines, and manufacturing know-how from 
other TRW divisions will be added as needed to build 
up the growing production strength of the Ramo- 
Wooldridge division. In other ways, too, the availabil- 
ity of the special skills and facilities of the rest of the 
corporate family will broaden the services R-W can 
offer to its customers. However, R-W’s major systems . 
cnaetell Eieamad aaa tanta” eantamens work will continue to be done in an organizational jy. sititary and Ramo-Wooldridge 
far togtieations te melee Gn titer chert framework that brings the engineering and manufac- —- 5 Learn Ie tae ot automatic data 
turing groups into close-knit project teams in the divi- 
sion’s own integrated development and manufacturing 
facilities in both Los Angeles and Denver. 
Ramo-Wooldridge is production-oriented in the 
sense that its end objective is the manufacture and 
sale of equipment. However, because of the highly 
technical nature of its product lines, the R-W division 
will continue to give unusual emphasis to maintaining 
a high degree of professional scientific and engineering 
In research laboratory studies at Ramo-Wooldridge, 


R-W is one of the major participants workin 
with the Boeing Airplane Co. Systems Eoantement competence. electrically-charged particles are contained and 
Office on the U.S. Air Force Dyna-Soar project supported in a vacuum by an alternating electric field 
ee 
“= er 
. 


DN Thompson Ramo Wooldridge Inc. 


‘ MAIN OFFICES 
CLEVELAND 17, OHIO 


LOS ANGELES 45, CALIFORNIA 


New type of radar data processing system 
devel by R-W materially increases the 
capabilities of ground defense radar 
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already been developed in Project Rover 
concerning high power density reactors 
that has revised previous theory. Ac- 
cording to Dr. Schreiber, the Kiwi-A 
fuel volume was drastically increased 
in going from the idealized form to 
the final design. 

Such information developed during 
this high power density work is ex- 
pected to benefit all reactor technology 
by supplying data closer to the theo- 
retical operating limits of fission sys- 
tems. 


Coolant Gas 


Early heat transfer test work in Proj- 
ect Rover has been accomplished with 
a collection of used submarine batteries 
capable of delivering 10 megawatts to 
the busbar to heat sample portions of 
a simulated reactor assembly through 
which coolant gas was circulated at 
known rates. It is indicative of the 
success of this work that Dr. Schreiber 
has said, “. . . if we are clever enough 
about the heat transfer, the gas can be 
ejected essentially at the temperature 
of the fuel element of the reactor.” 

lest facilities at Jackass Flats which 
have been especially constructed to 
handle high power experiment with 
nuclear rockets 2zre divided into three 
main areas: the test cell, the control 
building, and the maintenance-assembly 
and disassembly building. These areas 
are arranged in a triangle with each 
located about two miles from the others. 
4 railroad has been constructed be- 
tween the maintenance building and 
the test cell and a remotely controlled 
engine is available to transport the ex 
perimental reactor between the two 
points. The remote controlled railroad 
is necessary because the radiation level 
will make it impossible to approach 
Kiwi-A and the reactors that follow it 
after even moderate power tests. The 
reactors will be taken to the mainte- 
nance building where they are placed 
in a heavily shielded chamber and are 
adjusted and repaired through the use 
of remote-control manipulators 


Shielded Building 


Test instrumentation and _ other 
equipment necessary at the test cell are 
placed within a shielded building at 
that site. It is possible to enter this 
building through a tunnel and service 
the apparatus after a test has been com- 
pleted, but not while the reactor is 
operating 

While radiation contamination is 
high in the immediate area around the 
test cell and the maintenance building, 
it is described by the Atomic Energy 
Commission as a local problem. Dr. 
Schreiber has said that if the reactor 
were to melt or explode, the fissionable 
fragments that might result would make 
a trivial contribution to the radiation 
level of the atmosphere. The total 
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FOR RESISTANCE THERMOMETERS 
AND THERMOCOUPLE THERMOMETERS 


EACH SWITCH HAS “OFF” POSITION PLUS NUMBER OF POINTS LISTED. 


Switch Part Numbers 
Thermocouple *3 Wire Resistance- 
Size Type Thermometer Type 


- 1182 36SR2 
_ 1183 36SR3 
_ 1184 36SR4 
3” 1085 37SR5 
3” 1086 37SR6 
3” 1088 37SR8 
3” 1089 37SR9 
3” 10S10 37SR10 
3” 10$12 37SR12 
3” 10816 37SR16 
3” 10S18 37SR18 
3” 10$20 37SR20 
a” 2782482 38SR24 
4" 2782884 38SR28 
4” 38$2C 
i th ter switches ore provided with a 





SPECIAL SWITCHES 


No. 37S6C2, Four “4 Point and OFF” thermocouple 
switches combined in one 3” case. 

No. 985, Single Pole, Four Point Instrument Switch 
in 1%” round case. 

No. 44S4, Six Pole, Double-throw In- 

strument Switch in 242” round case, 

one hole mounting, %-32 threaded 

bushing. 

DESIGNED FOR TEST WORK AS 

WELL AS FOR PERMANENT IN- 
STALLATIONS. LEWIS SELECTOR 
SWITCHES ARE CONSTRUCTED 

WITH STURDY CONTACTS OF 

LOW RESISTANCE AND POSITIVE 
DETENT. THESE SWITCHES ARE 
SPLASHPROOF, DUSTPROOF AND 

ARE BUILT TO GIVE YEARS OF 
SERVICE. 


THE LEWIS ENGINEERING CO. 
NAUGATUCK, CONNECTICUT 
Manufacturers of Complete Temperature Measuring Systems for Aircraft 








COMPLETE ELECTRONIC SYSTEMSIM RESPONSIBILITY at the 
massive MARTIN-DENVER “Titan” testing complex... 
including pad safety monitoring _ ma and close firing obser- 
vation (10” from engine blast) by closed circuit TV...has been a 
Hallamore project from conception. Design, manufacture, installation 
and checkout gage = maof telemetry (over 900 racks) and CCTV 
equipment a (32 Hallamore environmentally protected 
systems), plus Hae uameerten? thorough indoctrination 
of Martin personnel, i : are the func- 
tions of this responsibility. Them capabilities, 
facilities, and products that assist Martin in the 
operation of one of the nation’s most significant missile installations can 
be the answer to your systems requirements. Write Hallamore Electronics 
Company, 8352 Brookhurst, Anaheim, California, TWX; AH 9079 Ns, 
a division of The Siegler Corporation. . a a. ah Me. 
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Space Vehicle Power 
Source 


Thermionic converter which produces elec- 
tric power when excited by a radioactive 
isotope, making it a possible power source 
for space vehicle use, has been successfully 
operated for eight days by General Electric 
Co. Larger capacity device, capable of pro- 
ducing 100 watts power for more than a 
year, would weigh less than 25 Ib., General 
Electric estimates. Unlike the recently an 
nounced SNAP III thermoelectric power 
source (AW Jan. 26, p. 35), which gener- 
ates electricity in the manner of a thermo- 
couple, a thermionic converter boils elec- 
trons off a hot metal plate, similar to a 
vacuum tube, which travel to a cooler plate, 
producing current flow. 


power of the Kiwi-A reactor is a small 
fraction of a kiloton which is not 
large in comparison with the power of 
some of the nuclear weapons exploded 
in the United States 

First tests with the Kiwi-A 
will be conducted using helium gas as 
the propellant-coolant. Later tests are 
scheduled with hydrogen gas serving 
this purpose. Judging from some of the 
technical papers which have been de 
livered on the subject of nuclear rocket 
test stands, it would appear that the 
hydrogen tests would require some 
alteration to the Jackass Flats site or 
would have to take place at another 
facility 


reactor 


Fire Danger 


A study bv S. G. Runbold, L. H 
lavlor and L. E. White of Aerojet-Gen 
eral Corp. lists the danger of explosion 
ind fire as the primary reason for a 
more claborate test stand when using 
hydrogen propellant. Hydrogen that 
has been expelled from the rocket tends 
to form a combustible mixture with the 
surrounding air. It is considered possi 
ble for the test engine to be subject to 
the hazards of flame or hot gas during 
ill or part of the test. Provisions would 
therefore have to be made to dissipate 
this collection of gas or to duct it awa\ 
and burn it at some place remote from 
the operating rocket. If such provisions 
have already been made at the Jackass 
Flats test area they have not been 
shown or discussed to date. 
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Here is a man you should know 


he's a DELAVAN FUEL INJECTOR SPECIALIST 


His name is Robert Ulrich. He's the Senior Project Engineer on Fuel Injector Develop 
ment with Delavan. He’s been with Delavan ten years, and has designed fuel injectors 
which are now standard on many of the world’s most advanced jet aircraft and missiles 
Men like Bob Ulrich, concentrating their considerable talents to fuel injector develop 
ment, have made Delavan the world’s largest nozzle specialist. They're the main 
reasons leading turbo-jet, rocket and APU manufacturers rely on Delavan for fuel 


injection problem solving 


If fluid metering and atomization are part of your product, take advantage of Delavan’s 
specialized experience and proven ability to deliver aircraft quality, Send specifications 


to the address below for obligation-free recommendations. 


DEL 
Meafater TL) auing G Ompany. 


West Des Moines, lowa 
World's largest nozzle specialist 





MISSILE ENGINEERING 


2024 ALUMINUM ALLOY 
CORRUGATED PANELS RIVETED 
RIVETED CONSTRUCTION CONNECTION 


LONGERON 
( ALUMINUM) STEEL THRUST 


PAD MOUNTS 
TAIL SECTION 


JUPITER is broken into four main sections: 


How Chrysler 
By Evert Clark 


Detroit—Chrysler Corp. has produced 

e . the Army Jupiter intermediate range 

ballistic missile in what it calls a “rec- 

| ord minimum lead time of three vears,”’ 

and has given the missile a reliability 
that the Army sets at 92% 

Chis lead time included many months 
when Jupiter shared an off-again, on- 
again status with the USAF-Douglas 
Thor before both were finally ordered 
into production for Air Force deploy- 


AUTOMATIC welding equipment developed by Chrysler is used to make longitudinal butt 
weld, forming one of seven center section skins. Butt welds are X-rayed 100%. 





ment 

lime from the first order to produce 
complete Jupiters until the successful 
firing of the first Chrysler-produced 
missile last month was just over a vear, 
although the company had been build- 
ing major components for Army Ballis- 
tic Missile Agency’s use for several 
months before the production order 
came. 

In spite of Chrysler's long experience 
with automotive and defense production 
and its background of Redstone missile 
production, Jupiter required not only 
new production tooling and techniques, 
but considerable development of both 
machinery and methods. 

Contrary to the widely held impres- 
sion that Jupiter research and develop- 
ment was handled almost solely by the 
Army, with Chrysler coming in only 
“ at the production stage, the company 

. : ’ has been in the Jupiter program from 
JUPITER assembly line shows center section (left) which contains propellant tanks; aft its inception. 
section (center) which contains instruments; and corrugated tail assembly (right). Although a number of Jupiters have 
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5086 ALUMINUM ALLOY 

7 SECTIONS WITH 
LONGITUDINAL & CIRCUM- 
FERENTIAL WELDS 


MAGNESIUM THORIUM 


RIVET & WELD 
CONDUIT 





5086 ALUMINUM 
ALLOY RIVETED 
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Missiles are produced in “blocks,” and engineering changes are introduced by block to assure adherence to schedules. 


Programs Production of Jupiter IRBM 


been completely assembled at ABMA 
in Huntsville, Ala., the company and 
the agency worked very closely in 
developing the techniques used there. 

Because of the major role that Chrys- 
ler engineers played in planning and 
developing the Jupiter, it has in one 
sense been “production engineered” 
from the beginning. 

But the knowledge gained in the 
Redstone and Jupiter development pro- 
grams gave Chrysler a strong apprecia- 
tion of the importance of constant 
change 

John S. Sheldon, production manager 
of Chrysler’s Missile Division, says that 
integration of engineering, quality con- 
trol and , manufacturing personnel is 
conducted on a daily basis, “and has 
been developed to a higher degree than 
is prevalent in other well-known in- 
dustries.”” 

Chrvsler has some firm ideas on the 
contribution that its experience in auto- 
motive production has made to missile 
work. 

Chomas F’. Morrow, group vice presi- 
dent for defense and special products, 
says that the same fundamentals of pro- 
duction management carry over directly 
—planning, scheduling, cost and quality 
control. 

“Vast experience in efficient pro- 
cessing and tooling, integrated produc- 
tion and assembly operations, effective 
procurement and management of in- 
ventories also contribute substantially,” 
Morrow said. 
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Jupiter is produced in the 2.1 million 
sq. ft. Michigan Ordnance Missile Plant 
in Sterling Township, 20 mi. northeast 
of here, alongside the 200-mi. rang 
Redstone and the support vehicles for 
both svstems. 

Although there are no conveyor-belt 
assembly lines, assembly linc methods 
are used. A number of missiles of the 
same design and bill of material are 
programed under a “block system,” and 
engineering changes are introduced by 


block, to assure adherence to certain 


schedules, cost control and reliability. 

Jupiter structure is broken into four 
main sections: tail assembly, center 
section assembly, aft section assembly 
and nose assembly 


T'ail assembly consists of an outer 
skin of 2024 aluminum alloy panels 
approximately 12 ft. long corrugated 


for strength and stiffened by 10 alu- 
minum Z-ring frames, two aluminum 
longerons, aluminum compression struts 
an aluminum lateral panel. All 
Thrust pad 


and 


construction is riveted 





CHRYSLER produces Jupiter (left) and Redstone missiles (right) on parallel lines, using 
only a part of the 2.1 million sq. ft. Michigan Ordnance Missile Plant outside Detroit. 
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HOW MODERN PEER POWERPLANT HELPS PROVIDE... 


Miost Payload Capacity, 
Highest Performance Capability 


GENERAL ELECTRIC T58’s GIVE NEW VERTOL 107 GREATER CAPABILITY 
THAN POSSIBLE WITH ANY OTHER AVAILABLE GAS TUF:BINE 


The U.S. Army’s recent announcement 
that it had purchased a quantity of T58- 
powered Vertol 107 (YHC-1) helicopters 
was further evidence of the growing trend 
to employ the General Electric T58 when 
seeking the powerplant which provides 
helicopters with highest performance 
capability. 

What makes the T58 so attractive? 
Compared with other gas turbine engines 
in its class, the twin-T58 powerplant 
gives the YHC-1 at least... 


18% MORE INSTALLED POWER—The 
T58 is guaranteed to deliver 1050 shp. 


7%, LOWER SPECIFIC FUEL CONSUMP- 
TION—The T58’s SFC rate is guaran- 
teed at a low 0.64 Ib/hp-hr. 


300 LBS. LESS ENGINE WEIGHT, PLUS 
INSTALLATION WEIGHT SAVING—The 
compact T58 weighs only 271 Ibs. 


These outstanding features of the T58 
make it the engin« with the highest 
power-to-weight, lowest SFC of any 
turboshaft flying today—the only gas 
turbine now available which provides the 
Vertol YHC-1 with: 


OUTSTANDING RANGE AND PAYLOAD 
—Light weight, high power, low SFC of 
T58’s give YHC-1 increased range, added 
cargo- and passenger-carrying capability. 


SUPERIOR HOT DAY AND HIGH ALTI- 
TUDE PERFORMANCE—Twin T58’s have 
“reserve power” to operate at higher 


than standard temperatures and altitudes 
without offloading payload. 


UNPARALLELED ONE-ENGINE-OUT CA- 
PABILITY—Even with one engine inopera- 
tive, YHC-1 will still be able to continue 
missions with the power available from a 
single T58. 


In addition to these operating advan- 
tages, T58’s are designed for fast and 
easy maintenance, minimizing helicopter 
“down-time.’”” When T58-powered Vertol 
YHC-1’s are delivered, they’ll give the 
U.S. Army a full-time airborne mobility 
never before possible with rotary-wing 
transports. 


For new brochure, “What Does Engine 
Weight Mean in Dollars To Helicopter 
Operators,’’ write to General Electric Co., 
Section 233-19, Schenectady 5, N. Y. 
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T584 sily handled due to its low weight, small size, and 
unite cage design of gas generator and power tur- 
bine assemblies. Major components can be disassembled 
with standard tools and a minimum of special equipment 


T58’s split compressor-casing (left) permits easy access 
for changing compressor blades. Split combustor-casing 
(right) facilitates combustion liner inspection and fuel 
nozzle replacement. In the field, these operations can be 
Me performed without removing engine from the helicopter 


ome or “ mae 


Small, compact Small-diameter Rugged 2-stage 
axial-flow compressor annular combustor gas generator turbine 


y Mechanically 
independent 
i Advanced hydro- \\ free- power 
f ‘mechanical control turbine 


; > Thame ee en ee ee vat - . ee OE 


Anti-iced 
inlet struts 


General Electric T58’s near 4 to 1 power-to-weight ratio, 0.64 porated in the T58 result in proven ruggedness, reliability 
SFC assure top helicopter performance. Modern aircraft gas T58 gas turbine state-of-the-art provides helicopter designer 
turbine design principles and development techniques incor- and operator with a powerplant with “‘years ahead”’ ability. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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CHEMICAL CORPORATION 
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MARSHALL, TEXAS - MOSS POINT, MISS « BRIGHAM CITY UTAH 
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VERTICAL assembly fixture allows several riveters to attach corrugated panels to Z-ring 
frames to form the main part of the Jupiter tail assembly. 


mounts to take the gimbaled Rocket 
dyne engine are made of steel, the only 
steel used in the tail. Riveting is done 
on a multilevel vertical assembly in the 
deep pit area, allowing work on a 
number of rings at one time. 

Center section, which forms integral 
tankage for the liquid oxygen and RP-1 
fuel, consists of seven mechanically 
milled skins of 5086 aluminum allov. 
.O55 in. thick but milled to .040 in. 
wherever possible to save weight. Skins 
are rolled into two 180 deg. segments 
from flat plates and butt welded to 





Transition 

Army-Chrysler Redstone 200-mi. bal- 
listic missile, on which early work began 
in 1950, is deployed in Europe and has 
been fired 41 times since August of 1953. 
All firings have been in the U.S. Three 
were by Army troops, two of them under 
field conditions and for less than full 
range. 

Most recent firing was conducted last 
Jan. 19 at White Sands, N. M., by the 
209th Artillery Group. The other two 
were made last year by elements of the 
40th Field Artillery Group, which as re- 
cently as 25 months ago still had the 
Army’s last mule pack company on its 
rolls, 
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form an open cylinder on inert-gas auto 
matic welding machines developed by 
Chrysler. 

Both butt welds are X-rayed 100% 
Z-rings and channel rings are then spot 
welded to serve as structural members 
Each “barrel’’ is then planed in a 
double-end routing machine and each 
end is routed simultaneously with both 
edges parallel to close tolerances. 

Number one skin, at the forward end 
of the container section, takes the upper 
bulkhead of the fuel tank 
aluminum stiffeners to carry the load 
of the aft section. Number three skin 
takes its bottom bulkhead, and number 
seven skin, closest to the rear, takes the 
bottom bulkhead of the liquid oxygen 
tank. Bulkheads are fillet welded by a 
semi-automatic Bulkheads arc 
fabricated on separate welding fixtures 
and consist of a circumferentially 
welded cone assembly and a stretch 
formed and welded knuckle assembly 

All welds again are X-rayed 100‘ 
Aluminum screen anti-sloshing baffles 
are fillet welded. 

When the “barrel’’ assemblies are 
completed, they are placed in a huge 
circumferential welder and butt welded 
together to form one large cylinder 
Optical alignment technique is 
during this process, when tail and center 


It also uses 


pre CCSS 


used 


Arthur A. Nichols 


“Why Gerotor Pumps For 
Servo Control?” 


Hydraulic servo systems require a 
smooth flow of control power between 
sensing elements and the hydraulic 
systems that do the actual positioning. 
This calls for a positive-displacement 
pump that does not quit at the low end 
of the speed range. 
The Gerotor pump is unique among al! 
positive-displacement pumps designed 
for servo-control applications because 
of its exceptionally high volumetric 
and mechanical efficiency. 
High volumetric efficiency is inherent 
in the Gerotor design and pumping 
cycle, (See Fig. 1). The Gerotor has 
only two moving parts — a ring gear 
and a mating rotor having one less 
tooth. This “missing tooth” provides 
the fluid-moving chamber. The differ- 
ence in number of teeth also causes a 
slow relative rotation between the two 
gears. As both gears ro- 
tate in thesame direction 
around a single shaft, 
the chamber slowly 
opens and fills as it 
passes the intake port 

slowly closes and 
empties as it passes the 
discharge port. Fluid- 
tight continuous contact 
of inner and outer teeth 
provides high suction, 
positive pressure and 
relatively pulseless flow. 


High mechanical ef fi- 
ciency maintained over 
a long service life re- 


sults from design sim- 
plicity which involves 
just two moving parts 
with slow relative rota- 
tion, a single shaft and 
closely maintained tol- 
erances. Valveless con- 


struction and dynami- 
cally balanced parts 
also contribute to mini- 
mum maintenance and 
quiet operation. 


Other applications in 
the Gerotor pump’s 100 
gpm and 1000 psi range 
include hydraulic mo- 
tors, lube, scavenge and 
booster service, elec- 
tronic coolant pumping 
in aircraft, guided mis- 
siles and similar instal- 
lations. 


Technical information 


plus complete custom 
engineering and preci- 
sion manufacturing fa- 
cilities are available to 
he Ip you obtain the 
right pump to meet your 
performance and hous- 


ing requirements. Your 
inquiry is invited. FIG. 1 


W. H. NICHOLS CO. 


Woerd Ave., Waltham 54, Mass. 
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BUILT TO MIL SPECS... 





one Brush Monitor records 
100 countdown operations 
simultaneously! 











Buitt to military specifications and performing to extremely rig- 
orous military requirements, the Brush Operations Monitor can prevent 
aborts and destructs costing millions of dollars. 

For quick, accurate and immediately visible go and no-go information, 
100 operations are recorded simultaneously on a 500’ moving chart only 
12” wide. You have an immediate picture of an entire situation with each 
event shown in a time relationship to all other events. It is now being 
used for major check-out of propulsion systems, electrical test racks, 
fault isolation programmers and launch control vehicles. 


Brush is now in production on this Mil Operations Monitor and prompt 
delivery can be made to your requirements. Phone or wire Brush for 
complete information and application assistance. 


——_ brush INSTRUMENTS 


DIVISION OF 


3405 PERKINS AVENUE | CLEVITE | CLEVELAND 14, OHIO 
COP roRaTion 








Arsenal Evolution 

Detroit—“Our so-called arsenals are no 
longer arsenals in the archaic sense of the 
days of the Indian wars, when they were 
used to store arms until they were to be 
used, but now they are engineering cen- 
ters . . . to design, engineer the develop- 
ment and, as rapidly as possible, pass on 
to industry for production. After all, the 
backbone of the arsenal system is in- 
dustry. There is no desire nor capability 
to be a production system competing 
with industry. . . . On Jupiter, Chrysler 
has been in on this from its inception.”— 
Brig. Gen. J. A. Barclay, commander of 
Army Ballistic Missile Agency, at open- 
ing of Chrysler Corp.’s Jupiter produc- 
tion line to the press. 

“These Redstone and Jupiter missiles 
are no ‘hand built’ scientific toys, as- 
sembled by bearded scientists in obscure 
laboratories. They are American indus- 
trial achievements, engineered and built 
in the great American industrial tradition, 
with the full heritage of American auto- 
motive know-how applied to America’s 
major military weapons.”—B. J. Mel- 
drum, special assistant to the general 





manager, Chrysler Missile Division. 








section are joined, when the engine is 
added and when the aft-section, which 
is the instrument compartment directly 
behind the nose cone, is connected. 
Tail and center section are riveted 
together in a fixture similar to the cir 
cumferential welder, and assume the 
name of container section. Double- 
walled, insulated aluminum conduit 
is used to carry wiring through the 
section from instrument section to en- 
gine and each tank is hydrostatically 
tested. Dve penetrant added to the 
water in each tank is examined with 
black light to discover any leaks. 
Once the engine—which must be 
fitted with hundreds of components and 
subassemblies after it reaches the Chrvs- 
ler plant—is installed in the container 
section and optically aligned, it be- 
comes known as the power unit. 


Aft Section 


Aft section, shaped like a large trun- 
cated cone, consists of a magnesium- 
thorium skirt section and an instrument 
compartment The two are separated 
by a pressure bulkhead. Skirt is stiffened 
because this part failed in prepro- 
duction structural tests. Both self-sealing 
rivets and welding are used, and sealer 
is added after riveting is completed. 
Instrument section is pressure-checked 
at this step and again after electronic 
gear is installed. 

After addition of the aft section and 
nose to the container section, the mis- 
sile is placed in one of four checkout 
positions. Systems are checked out 
completely in a series of tests of increas- 
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Now certificated 


by G.A.A. 
NAPIER ELAND 
Convair Conversion 





The ELAND conversion gives to operators 


HIGHER PROFITS 
IMPROVED PERFORMANCE 
EXTENDED SERVICE LIFE 


EASIER AND CHEAPER 
MAINTENANCE 


GREATER SAFETY AND 


| 
| PASSENGER APPEAL 


The Eland-powered Canadair 540 is now in production 


NAPIER 


NAPIER ENGINES ING. Suite 909, Dupont Circle Building, 


1346 Connecticut Avenue, N.W., Washington 6, D.C. Telephone : NOrth 7-9300 to 7-9304 
SUBSIDIARY OF D. NAPIER & SON LIMITED, LONDON, ENGLAND 


>=——- - A Member of The ENGLISH ELECTRIC Aviation Group 
_——") CRC B43 





TAC gets hottest 
nlane fiying...F-104C 


The world’s speed record, 1404 mph; the world’s 
altitude record, 91,243 feet; and seven time-to- 
climb world records are all held by the Lock- 
heed F-104 Starfighter. 

The newest Starfighter models — the F-104C 
day superiority fighter/bomber, and a two- 
place tactical trainer, the F-104D—are now 
flying for Tactical Air Command. 

Scheduled to become an integral part of 


| Tactical Air Command takes de- 
livery of its first F-104 Starfighter 


TAC’s global air strikeforce, the F-104 Star- 
fighter is armed with a 20 mm cannon that fires 
at a rate of thousands of rounds-per-minute, 
and Sidewinder missiles that fly right up the 
tailpipes of enemy jets. 

Like all Lockheed planes the F-104C has 
built-in stamina that assures maximum utiliza- 
tion and long life —to give the taxpayer and 
the U.S. Air Force the most defense per dollar. 


LOCKHEED 


LOCKHEED AIRCRAFT CORPORATION, CALIFORNIA DIVISION 
Burbank and Palmdale, California 


ANTI-SUBMARINE PATROL PLANES « JET FIGHTERS + JET TRAINERS « LUXURY AIRLINERS 
AIRBORNE EARLY-WARNING AIRCRAFT + PROP-JET TRANSPORTS 








ing stages of complexity. Because of the 
frequency of functional unit tests per- 
formed during unit and final assembly 
operations, the purpose of the final 
checkout is primarily to test the inte- 
grated systems. 

First test is a check of continuity and 
insulation resistance of the missile cir- 
cultry. 

This is followed by hydraulic and 
pneumatic system tests, response tests, 
electrical functional tests and polarity 
tests of components such as the engine, 
spin motors, etc. 

If the missile carries instrumentation, 
a complete calibration run is made with 
a simulated telemetry ground station. 


Simulated Flight Test 


Climax of the test sequence is a 
simulated flight test of the complete 
missile system from countdown through 
impact. 

“During the preparatory ‘prefiring’ 
countdown and the actual ‘firing,’ every 
possible firing and flight condition is 
duplicated,” according to J. D. Clifford, 
Chrysler's project manager for the Ju- 
piter. 

“This assures an extremely high de- 
erce of reliability. The missile as it is 
shipped from the plant is a completely 
checked-out unit that can be erected 
and fired without further functional 
tests 


Major Subcontractors 


Major subcontractors for the Jupiter 
are North American Aviation Inc.'s 
Rocketdyne Division for the 165,000 
lb. thrust engine, Ford Instrument Divi 
sion of Sperry-Rand Corp. for the guid 
ance, Goodyear Aircraft Corp. for the 
nose cone, and Reynolds Metals Corp 
for most of the aluminum used in the 
tankage, tail and aft sections. 

Chrvsler has a total of 2,409 sub- 
contractors for the Redstone and Ju- 
piter systems, with 1,438 of them in 
the midwest and 1,008 of them in 
Michigan. 

New York runs second with 230 and 
California next with 199. Some 70% 
of Redstone and Jupiter components are 
interchangeable. 


Avion to Produce 
Titan Radar Beacons 


Radar beacons for the nose cone of 
the Titan intercontinental ballistic mis 
sile will be produced by Avion Division 
of ACF Industries, Paramus, N. J. 

Contracts for the radar beacons, to- 
taling $200,000, were let by Avco Man 
ufacturing Co., the Titan nose cone 
contractor. 

Beacons will be used to facilitate 
radar tracking of the re-entry vehicle 
during test firings. 
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MICRO-BEARING 
ABSTRACTS 


by A. N. DANIELS, President 


New Hampshire Ball Bearings, Inc. 


WHY CLASS ABEC 7 BEARINGS? 


improved Running Quality in critical ap- 
plications is the reason why the An- 
nular Bearing Engineers Committee 
of the Anti-Friction Bearing Manu- 
facturers Association, Inc., has estab- 
lished Class 7 as the highest United 
States standard for manufacturing 
tolerances of miniature bal] bearings. 
Originally available only on order .. . 
and at premium prices because of se- 
lection from ABEC 5 production runs 
... ABEC 7 bearings are now offered 
by New Hampshire Ball Bearings, 
Inc., as its minimum standard : 
at no extra charge. 

An _ item-by-item comparison of 
ABEC 5 and ABEC 7 standards 
clearly shows how closer tolerances 
improve running quality. 

(COMPARATIVE CHART) 
RING MEASUREMENT TOLERANCES 
Aeec 5 | ABEC 7 
Both Radial Runout (T1IR) Max.| .0002” 0001”* 








Inner Side Runout with Bore 0003” 001” 
Outer 0.D. Runout with Side 0003” 
Both Parallelism of Sides 0002” 


Inner Groove Parallelism 0002" 
with Sides 


Outer Groove Parallelism 0003” 
with Sides 


Inner Bore (1.D.) 00000” 00000” 
0002” 00015” 
Outer 0.0 +.00000”} +-.00000” 
0002” 00015” 


Both | 9] Width (Individual Rings) | +.000” 000” 
— 005” | —.001”** 























*ABEC 7 allows .0002” radial runout for outer 
ring. We hold it to .0001”. 
**ABEC 7 allows — .005”. 


Radial Runout . the sum of a ring’s 
out-of-roundness and eccentricity .. . 
is functionally important. In critical 
high-speed applications, it affects bal- 
ance and true running. In precise gear 
trains, it affects backlash and some- 
times angular velocity ratio. In closely 
designed synchros and similar elec- 
trical equipment, it affects air gap 
control. Since most bearings operate 
with inner ring rotation, you'll notice 
that ABEC 7 cuts the ABEC 5 allow- 
ance in half... from .0002” max. to 
.0001”. For the outer ring ABEC 7 
makes no change from Class 5’s .0002” 
max, However, modern race grinders 
work to a nominal zero runout and 
.0001” max. may usually be expected. 
Our inspection tolerance, therefore, is 
.0001”. This gives outer-ring rotation 
applications the same advantages as 
for inner-ring rotation. 

Perpendicularity of raceway planes to 
axis of rotation is a highly desirable 
feature. Its probahility is determined 
by the interrelationship of Side Run- 
out with Bore (Inner Ring), O. D. 
Runout with Sides (Outer Ring), 
parallelism of sides and groove par- 


allelism with sides of both rings, when 
bearings are properly mounted and 
seated. If raceway planes are not 
perpendicular to the axis of rotation, 
stresses and torque peaks will be de- 
veloped within the bearing because 
of this misalignment unless radial 
clearance and enlarged raceway cu! 
vature are sufficient to compensate. 
This effect may be observed in clamped, 
preloaded duplex bearings by shifting 
the relative position of the rings, re 
clamping and feel-testing. 

Notice that the five perpendiculari 
ty features (2 through 6 in the chart) 
have much lower allowances in ABEC 
7 than in ABEC 5. These differences 
in angular inaccuracy mean much in 
running quality as bearings become 
smaller. For example, non-parallelism 
of .0002” on a %” O.D, (R 2 bearing) 
represents an angular error of about 
2 minutes. But, on a 3/16 O.D. (R 1 
bearing), the same allowance means 
4 minutes of angular error. That’s 
why ABEC 7 reduces allowances by 
one half or more. The importance of 
minimizing angular error is also re 
flected in the AF BMA tables of allow 
ances, which are generally reduced 
within each class as size of bearing 
is reduced. 

Envelope Tolerances (7, 8, and 9 in the 
chart) make little or no difference in 
running quality. The only ABEC 
change is from bore tolerance of plus 
0, minus .0002 in Class 5 to minus 
.00015 in Class 7. This permits mount- 
ing bearings to a narrower spread of 
fits. Although ABEC 7 allows the 
same O.D. and width tolerances as fo: 
ABEC 5, we have reduced O.D., tol- 
erance to plus zero, minus .00015” 
and, together with other manufac 
turers of instrument bearings, haves 
reduced width tolerance to minus .001 
The latter minimizes variation in 
axial spacing of assemblies. 

Other Factors that affect running quality 
of bearings are not covered by ABEC 
standards. They include: truth of 
raceway geometry, surface finishes, 
retainer design and finish, radial and 
axial play and some ball qualities. 
These are discussed in our design 
handbook. 


DESIGN HANDBOOK 
OFFERED FREE 


You'll find this up-to- 
the-minute, authorita- 
tive 70-plus-page pub- 
lication a great help 
in designing instru- 
ments or smal! electro- 
mechanical assemblies. 
Write to New Hamp- 
shire Ball Bearings, 
Inc., Peterborough 1, 
N, 


NEW HAMPSHIRE BALL BEARINGS, INC., PETERBOROUGH 1, NEW HAMPSHIRE 
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high heat capacity 
plus erosion resistance 


high strength 


1 New Min-Klad insulation is engineered and molded to your design requirements. 


(... ee 


Combines the capabilities of asbestos-reinforced plastic 
with the dramatically low conductivity of min<K) insulation! 


New Min-Klad insulation may well be 
the most significant advance ever made 
in missile and rocket insulation. 


Developed by Johns-Manville re- 
search scientists, Min-Klad is the only 
product of its kind, a permanent lami- 
nation of the missile industry’s two most 
effective high-temperature materials: 
1) reinforced plastic and 2) J-M’s 
recently developed Min-K insulation. 


Does more than plastic alone 


Min-Klad gives the missile designer all 
the advantages of high-temperature 
plastic: Strength, toughness, rigidity! 
Erosion resistance! High heat capac- 
ity! Yet Min-Klad does more. 

It also insulates . . . and with dra- 
matic effectiveness! Its insulating ele- 
ment is J-M’s Min-K, an insulation with 
thermal conductivity that is lower than 
any other known insulation. Actually 
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lower than the molecular conductivity 
of still air. And this conductivity 
(already less than half that of the best 
fibrous insulations) drops still further 
with altitude. At 10 miles, for example, 
it is decreased by as much as 40%, with 
further decreases at greater altitudes. 


Wide range of applications 


Min-Klad offers the missile and rocket 
designer a rich choice of heat-control 
possibilities. It may be used for a part 
that must insulate, yet have the struc- 
tural advantages of plastic. Where re- 
quirements call for a scuff- and erosion- 
resistant insulating surface...or for a 
good adhesive bond between Min-K 
insulation and other surfaces. Or, it 
may be used to control high transient 


JoHNS-MANVILLE 9 


temperatures! For high heat capacity 
of asbestos-reinforced plastic combined 
with the low conductivity and heat ca- 
pacity of Min-K result in a product that 
provides minimum heat transfer under 
transient conditions. 

Min-Klad is now being tested for ap- 
proximately two dozen missile and 
rocket designs. Why not investigate this 
new material for your present thermal 
requirements? Upon request, we'll be 
pleased to send you a sample of the 
material along with detailed technical 
information. Write Johns-Manville, 
Box 14, New York 16, New York. (Ask, 
too, for information on Min-K insula- 
tion and the new aviation insulation 
brochure IN-185A.) In Canada: Port 
Credit, Ontario. 


Te 
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North American X-15 research plane is mated to wing of Boeing B-52 jet bomber in preparation for first flight at Edwards AFB. 


Wing Pylon Secures X-15 Research Plane to B-52 





Hydraulic hoists position X-15 in the B-52’s right wing pylon (left), Hand cranks slung from wing (right) are used for final positioning 
Wings are covered with protective canvas. The X-15 received exhaustive resonance tests after the installation was made (AW Feb. 2 
p- 28) to determine compatability between the two aircraft. Fuselage fairings house propellant and control lines. 
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new 
definition for 
re-li‘a-bil’l-ty 


LEACH electronic relays 


Leach adds new meaning to reliability with electronic relays 
that eliminate the problems of failure due to vibration and 
shock ...internal contamination... malfunction at elevated 
ambients. 

® The exclusive Leach counterbalanced armature with rigid 
central pivot prevents armature flutter, insures overtravel and 
high contact pressure. 

® Inorganic, contaminant-free ceramic actuator prevents for- 
mation of gases. Drawn aluminum can is crimped to header to 
keep out flux. The entire unit is hermetically sealed and mass 
spectrometer checked. 

@ Leach electronic relays are magnet coil wound with Teflon 
insulated magnet wire on a one-piece Kel F bobbin. 


Write for Free Bulletin... 

Now you can specify reliability testing up to a checkout of 100% 
of total production runs—in the new and unique Leach Produc- 
tion Reliability Center. Write for detailed information on how 
the facilities of this laboratory checkout system can be applied 
to the solution of your relay reliability requirements. Ask for 
Bulletin 101. 


For Reliability... 








(Advertisement) 


Man Without Fear 


(Continued from Inside Back Cover) 


his total kills to 47 in less than 3 
months of combat flying on the West- 
ern Front. This exploit won Canada’s 
Billy Bishop the Victoria Cross. 

Armed only with two rifle-caliber 
machine guns, Bishop showed the 
world what a fighter pilot could do 
with a 113-hp. plane that had a top 
speed of 107 mph. In less than six 
months, he fought 170 air battles and 
scored 72 victories—25 of them in just 
12 days. As a veteran of only six weeks 
at the front, he once engaged 23 dif- 
ferent enemy aircraft in a single day. 

For his bravery in the air, Toronto- 
born William Avery Bishop became 
the first man in military history to re- 
ceive the British Empire's three high- 
est decorations in one ceremony. He 
was then 23 years old. 

Like Germany's Baron von Richt- 
hofen and other aces of the war, 
Bishop hated mud. Early in 1917, he 
left the Canadian Mounted Rifles to 
join the Royal Flying Corps as an air 
observer. In March he became a 
fighter pilot. Unlike the Red Knight 
of Germany, who waited for the enemy 
to come to him, Bishop was a raider. 
His French-built Nieuport biplane be- 
came the scourge of the skies over the 
Western Front. 

Bishop relied on Corporal Walter 
Bourne, a conscientious British me- 
chanic, to keep the Nieuport — particu- 
larly its temperamental LeRhone 
rotary engine—in fighting shape. He 
cared for his guns and checked each 
round of ammunition himself. The 
Nieuport was introduced on the West- 
ern Front in 1915. Bishop and his 
fellow airmen found the plane highly 
maneuverable, despite its tendency to 
shed its wings in a speed dive. 

The Canadian ace scored 47 kills in 
Nieuports before he was ordered on a 
tour of recruiting duty in Canada and 
the United States in the fall of 1917. 
He later was ordered to set up a fighter 


=>LO00K TO LEACH 


RELAY DIVISION... LEACH CORPORATION 


5915 AVALON BOULEVARD, LOS ANGELES 3 
DISTRICT OFFICES AND FIELD REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 
EXPORT: LEACH CORPORATION, INTERNATIONAL DIVISION 


SKY RAIDER BILLY BISHOP 
..- 25 kills in 12 days 
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squadron, and in June, 1918 the Gen- 
eral Staff ordered him to report to 
London to begin organization work on 
what was to become the Royal Cana- 
dian Air Force. In the 12 free days he 
had left before reporting to London, 
Colonel Bishop went hunting in the 
skies over enemy territory. He brought 
down another 25 planes. 

Bishop was never wounded in the 
war, nor did: he have an aircraft acci- 
dent—a remarkable record in itself. He 
returned to peacetime life unaware 
that he would be back in uniform 21 
years later—as a full Air Marshal. 

Until Bishop’s death in 1956, he 
maintained a close friendship with his 
front-line mechanic, Walt Bourne. 
When he was buried in Toronto with 
full military honors, a dozen jet-age 
fighter planes from the air force he in- 
spired dipped their wings in homage 
to Billy Bishop—the man who was 
without fear. 


Heritage of the Air 


One of the most inspiring chapters in 
the history of flight is the story of the 
men and flying machines of World 
War I. It is a highly personalized story 
of brave men—and the wood, wire and 
linen that converted manpower to air 
pow er. 

From the open-cockpit, helmet-and 
goggles era to the space age, the Leach 
Corporation has served aviation with 
active components of unsurpassed re 
liability. Because it shares the many 
fine traditions of aviation, Leach is 
proud to present this Heritage of the 
Air Series. 


Free Reprints for Framing... 


Color prints of the cover illustration of 
Col. Billy Bishop's Nieuport and other 
World War | planes are available for 
framing. Reserve a set of these collec- 
tor’s items—complete with scale draw- 
ings and specifications—by addressing 
requests on company letterhead to: 
Heritage of the Air, Leach Corp., 18435 
Susana Rd., Compton, Calif. 











gnat 
on the nose 
of a missile 


ACTUAL SIZE 


newest new product from INET! 


The compact, self-contained unit shown here is Inet’s new 
6-ounce Triaxial Recording Accelerometer ...so small it can be 
attached to a 1% in. radius missile nose section 

This rugged unit has three sensing elements—reeds—that directly 
sense and record data on structures and components subjected to 
high-acceleration loads. It operates on 6 volts in a temperature 
range of —50° to +160°F., requires no connections to external 
devices except a power source. The unit records data on accel- 
eration-time history along each of three mutually perpendicular 
axes...in a transverse reed range of 1,500 cps, 250-7,500 G... 
and in a longitudinal reed range of 2,000 cps, 400-10,000 G 
Inet’s Triaxial Recording Accelerometer is available for imme- 
diate delivery—for use in water-entry shock studies; ground 
impact, blast, and explosion studies; and for other tests, includ- 
ing rocket motor, target impact, sled, and switch actuation tests. 


Write today for further information. 


For Product Advancements... 
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Gilfillan Quadradar first proven navigational aid 
for the safe handling of supersonic jet aircraft! 


Versatility and reliability of the Gilfillan 
Quadradar has been proven for over two 
years in more than 150 installations 
around the world! Gilfillan Quadradar has 
a three-dimension approach and departure 
coverage 40 miles long, a 24-mile wide 
“gate” and altitude coverage of 50,000 feet 
to permit a straight-in jet penetration and 
safe high-angle climb-outs. 

Quadradar’s 360-degree surveillance and 
height-finder system permits rapid, tight 
three-dimension control of traffic patterns 
within an area of 5,000 square miles. 
Pilots can be informed of position of all 
other aircraft within the terminal area, 
reducing collision hazards. Using its jet 
penetration function in reverse, Quadradar 
provides safe control during Mach plus 
high-angle climb-out, even in high-density 
traffic. The versatility and terminal area 
safety features during penetration and 


Seven Gilfillan Plants in Southern California / Headquarters: 1815 Venice Blvd., Los Angeles, Calif. 


high-angle, high-speed climb-outs of jet 
aircraft have been established by the U.S. 
Navy, the U.S. Air Force and by Lock- 
heed, Douglas, Convair, North American 
and Hughes Aircraft Companies in actual 
operation at Moffett NAS, Castle AFB, 
and at Palmdale Flight Test Center. 
Quadradar’s unique versatility is providing 
air traffic controllers with accurate, safe 
altitude separation, monitored TACAN 
approaches, thunderstorm avoidance, and 
multiple runway coverage. It is also used 
as a toss-bomb trainer. 

Gilfillan’s manufacturing experience since 
1912 and creative capabilities in the fields 
of Air Navigation, Radar Trainers and 
Ground Support Equipment, Electronic 
Countermeasures, Missile Systems and In- 
strumentation, are available for complete 
research, development and production in 
these and related fields. 








AVIONICS 





1958, 1959 
SHOWING BREAKDOWN ACCORDING TO TYPE: 


800~ 


$533,306,000 








§ 
Z 


SALES IN MILLIONS OF DOLLARS 























1958 1959 





ESTIMATED TOTAL AVIATION-MILITARY COMPUTER SALES FOR 


ANALOG VS, DIGITAL 


GROUND, 


AIRBORNE 
$216,886,000 


ia | 





SALES IN MILLIONS OF DOLLARS 








ESTIMATED AVIATION-MILITARY COMPUTER SALES FOR 1958,1959 


SHOWING BREAKDOWN ACCORDING TO TYPE: AIRBORNE VS. GROUND € 
SHIP-BASED, ANALOG VS. DIGITAL. 


SHIP-BASED 
$316 420,000 


GROUND, 
; SHIP-BASED 























AVIATION WEEK survey of computer manufacturers reveals for first time the size of the aviation-military market for computers and 
shows how market is divided between analog and digital type computers for airborne and ground/shipboard applications. 


Survey Shows Size of Computer Market 


By Philip J. Klass 


Washington—More than half a bil- 
lion dollars worth of analog and digital 
computers were sold last year for avia- 
tion and military use and the figure 
probably will exceed three-quarters of 
a billion dollars in 1959, an AviaTIoNn 
WEEK survey revealed. 

The survey also disclosed how the 
market is divided between analog and 
digital type computers and between air- 
borne and ground/ship-based applica- 
tions. Results, based on responses from 
32 computer manufacturers out of 57 
queried, include practically all the 
major suppliers. 

Total computer sales for the 32 
manufacturers for 1958 were estimated 
at $533.3 million. For 1959, the figure 
is estimated at $704.3 million, a 32% 
increase over the previous year. ‘Total 
industry sales figures, including com- 
panies that did not participate in the 
survey, possibly run 10% to 20% higher 

but this is only a speculative estimate. 


Sales of Computers 


Sales of airborne computers in 1958 
were estimated at $216.9 million, rep- 
resenting approximately 41% of the 
total; the remaining 59% represented 
ground- and ship-based computers. In 
1959, airborne computer sales are ex- 
pected to climb to $320.6 million and 
to account for 46% of the total, Avia- 
rion Weex’s survey indicated. 

The survey revealed that digital com- 
puters now hold slightly more than 
half the aviation-military market, with 
total 1958 sales of $299.1 million and 


AVIATION WEEK, February 16, 1959 


estimated sales of $386.2 million in 
1959. This is a substantial market for 
a device which only 10 years ago was 
little more than a laboratory curiosity. 

Despite widespread development ac- 
tivity under way in airborne digital 
computers, the survey indicated that 
analog computers still constitute the 
bulk of current airborne computer pro- 
duction. In 1958, airborne digital com- 
puter sales were $32.5 million for the 
companies surveyed, representing 15% 
of the total $216.9 million airborne 
computer market. 

However, in 1959 airborne digital 
computer sales are expected to jump 
135% to $76.2 million, giving them ap- 
proximately 24% of the total $320.6 


million airborne computer market. The 
1959 airborne computer sales represent 
a 48% increase over total airborne sales 
for 1958, the survey showed 

In ground- and ship-based applica- 
tions, the digital computer already has 
taken a commanding lead over the 
analog type 

Of the total 1958 sales of $316.4 mil 
lion, digital computer sales of $266.6 
million represented 84% 

Estimates for 1959 predict a 20% 
increase in total sales of ground- and 
ship-based computers, for a figure of 
$383.7 million. Of this figure, $310.0 
million represent digital computers, 
corresponding to 81% of the total 

Although this might suggest a slight 
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ANALYSIS of airborne computer sales, according to application and type, reveals that analog 
type still dominates current production but there is a trend to digital type computers. 
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© Flat frequency response 
from 0 to 100 cps 


© Galvanometer 
natural frequency 55 cps 


Hysteresis less than + 0.1 div. 

True velocity damping 

for galvanometer at all times — limiting ahead 
of output stage 

Current feedback power amplifiers 

eliminate effect of galvanometer resistance 
changes due to temperature 


Linearity 0.2 div. 
over entire 50 div. chart width 


Gain stability 
better than 1% 


Base line drift less than 0.2 div. 
over 20°C. changes 


Automatic stylus heat control 


Inkless recording 
in true rectangular coordinates 


Only the Sanborn “350” oscillographic recording 
system offers both superior performance and 
operating versatility. You can interchange the 
plug-in preamplifiers — or use them separately 
with their own power supplies to drive a scope, 
meter, or optical oscillograph. The compact 
recorder (17% —_ tall), complete with 
transistorized power amplifiers and power supply, 
may also be used separately (sensitivity 0.1 SCHANNEL - 
volt/chart division). That's real versatility! SANBORN “350 


Recorder features include built-in paper footage Direct Writing Oscillographic 
indicator, paper take-up, 8” of visible record, Recording System... 
simple paper loading from the front. Nine shee euaitahto 
diustalaaie controlled chart speeds are selected with 6 channels 
by pushbuttons, and have provision for remote 
control. Connections are also provided 
for output monitoring. 


All these features — plus well-known Sanborn 
reliability — are yours in the Sanborn “350” 
system. Ask your local Sanborn Industrial 
Sales-Engineering Representative for complete 
facts — or write the Industrial Division 

in Waltham 


At the I.R.E. Show — Booths 3601-3605 SANBORN COMPANY 
175 Wyman Street, Waitham S54, Mass. 





slippage in the digital computer's share - 


of ground- and ship-based computer 
production, comments by manufac- 
turers suggest that this does not indi- 
cate a trend back to analog computers. 

A summary of total figures obtained 
in Aviation Weex’s survey, according 
to type of computer and application, is 
as follows: 


1958 1959 

(Millions of Dollars) 
® Airborne Total: $216.9 $320.6 
e Airborne Analog: $184.4 $244.4 
¢ Airborne Digital: 32.5 $76.2 
¢Ground-Ship Total: $316.4 $383.7 
¢ Ground-Ship Analog: $49.9 $73.8 
e Ground-Ship Digital: $266.6 $310.0 


Manufacturers were asked for a fur- 
ther breakdown of estimated sales fig- 
ures, according to end-use of the com- 
puter. For airborne computers, four 
categories listed were: bombing, navi- 
gation and fire control; missile guid- 
ance; air data; miscellaneous. For 
ground- and ship-based computers, four 
categories were: guidance and fire con- 
trol; logistics; scientific; miscellaneous. 


Airborne Computers 


The survey showed that a substan- 
tial portion of current airborne com- 
puter production is going into aircraft 
applications, but the missile guidance 
portion is growing. Approximately 
68% of total 1958 airborne computer 
sales, or $147.7 million, was listed 
under the category of bombing, naviga- 
tion and fire control, while 11%, or 
$24.1 million, was listed for missile 
guidance. 

For 1959, manufacturers’ estimates 
showed that bombing, navigation and 
fire control computer sales of $200.8 
million will represent 62% of total air- 
borne sales, while missile guidance com- 
puter sales of $62.5 million will have 
increased to 19% of the total airborne 
market. 

Analysis showed that for bombing, 
navigation and fire control, digital com- 
puters make up 9% of the total for 
this category in 1958, increasing to 
15% in 1959. For missile guidance, 
digital computers constitute 39% of 
the 1958 total for this category, in- 
creasing to 44% of the total for this 
category in 1959, according to the 
survey. 

Air data computers (used to compute 
barometric altitude, airspeed and Mach 
number) represented a $37.0 million 
market in 1958, with only 5% of this 
figure being digital types. In 1959, 
approximately 14% of the estimated 
$44.9 million sales are expected to be 
digital types. 

Of the $225.3 million in ground- 
and ship-based computers sold in 1958 
for guidance and fire control, approxi- 
mately 90% ($202.1 million) were dig- 
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our Inspectors 


Work for you! 


When our product leaves the ship- 
ping room we know the next inspector 
is the customer. Probably the most 
customer minded of all our personnel 
are the inspectors. They have been 
specially trained and are equipped 
to perform all tests that may be re- 
quired. They put the final stamp of 
approval on A.T.B. quality products. 


Have you seen our latest brochure? 
A copy is yours on request. 









...NEWS IS HAPPENING AT NORTHROP ) 


Latest Astronertial Navigation and Guidance 
system is revealed by Dr. William L. Parker, 
Chief of Systems Development at Nortronics,a 
division of Northrop Corporation. 








NORTRONICS 
SYSTEM CAN GUIDE 
MAN T0 PLANETS! ST ee 


2 sonic trainer, combines Century- 
NORTRONICS ASTRONERTIAL: Series performance with unique, a", 
THE ONE GUIDANCE CONCEPT economy, ease of maintainability. Or pap‘ 
READY NOW FOR THE DAY MAN 


FIRST EXPLORES THE PLANETS! 


Astronertial Naviga- 

Z g tion and Guidance has 
ad © been under continuous 
TRO refinement since 1946. 


The only operational guidance con- 

cept capable of interplanetary naviga- 

tion, it is applicable today to missiles, 

manned aircraft, surface ships and Demanding test for advanced 
E 4 : U.S. weapon systems is the XQ-4 

submarines. Astronertial typifies the supersonic target drone, soon to 

years-ahead thinking of Northrop be followed by the even faster 

Corporation and all of its divisions. and anes capeuptiontes 22-4, 

The Corporation’s continuing goal: 

design concepts for tomorrow, hard- 

ware for today—in a balanced flow— 

developed and delivered on time, and 

at minimum cost. 


NORTHROP 
CORPORATION 


formerly Northrop Aircraft, inc. 


Beverly Hills, California 
The N-156F counterair fighter 


is designed to provide friendly 
free nations effective tactical 
defense—at little more than half 
the cost of comparable fighters 





simplify materials control... 
standardize manufacturing processes 


by standardizing on two alloy steels... 
4340 and 4620 


4340 THROUGH-HARDENING — Use AISI 4340 for 
moderate-to-heavy section parts...to get maximum 
strength, toughness, reliability. It’s readily annealed 
to facilitate machining...can even be machined as 
heat treated in many cases. Welds readily with normal 
precautions. Responds reliably to heat treatment. 


4620 CARBURIZING —Use AISI 4620 for all except 
the very heaviest duty carburized parts. It is the steel 
least apt to distort in heat treating. Case hardens easily 
with excellent case toughness. Shows uniform response 
to treating. You can treat mixed furnace loads ... 
eliminate a re-heating cycle . . . save more money. 


Easy to Get ... Both these steels are carried by Steel Service Centers 
from coast to coast .. . ready for delivery on a “next door” basis. 


For a list of these sources, write: 67 Wall St., New York 5, N.Y. INCO 
THE INTERNATIONAL NICKEL COMPANY, INC. A \ 


67 Wall Street 


New York 5, N. Y. 
TRADE MARK 














Participating Companies 

Following is an alphabetical listing of the 32 computer manufacturers that partici- 
pated in Aviation Week's aviation-military computer market survey: AC Spark Plug 
Division of General Motors, Airborne Instruments Laboratory, American Bosch Arma 
Corp., Burroughs Corp., Burroughs ElectroData Division, Collins Radio, Curtiss- 
Wright Electronics Division, Eclipse-Pioneer Division of Bendix Aviation, Emerson 
Radio & TV Research Laboratories, General Electric Computer Dept., Heavy Military 
Electronic Dept. and Light Military Electronic Dept., General Mills Mechanical Divi- 
sion, Hoffman Electronics Corp., Hughes Aircraft Co., International Business 
Machines Corp., Kollsman Instrument, Lear, Inc., Link Aviation, Litton Industries, 
Melpar, Minneapolis-Honeywell, North American Aviation Autonetics Division, John 
Oster Manuf, Co., Packard-Bell, Radio Corp. of America, Thompson Ramo Wool- 
dridge Corp., Remington Rand-Univac, Servomechanisms Inc., Sperry Gyroscope 
Co., Stavid Engineering Co., Westinghouse Electric Air Arm Division. 

To encourage companies to participate in the survey, and provide realistic figures, 
Aviation Week assured manufacturers that figures for individual companies would 
not be published or in any way disclosed. 








ital types. Sales in 1959 are expected 
to reach $261.6 million, of which 88% 
are listed as digital. 

All the logistics computers are dig- 
ital, and practically all the computers 
listed for scientific use also are digital. 
The latter figure does not accurately 
depict the situation because the largest 
manufacturers of analog computers for 
laboratory use declined to participate 
in the survey. 

In the miscellaneous category, which 
includes such things as ground check- 
out equipment computers, approxi- 
mately 50% of the $53.4 million sales 
shown for 1958 are digital, while 36% 
of the estimated $66.4 million 1959 
sa-es are listed as digital types. 

Aviation WeEExk's survey asked for 
manufacturers’ comments on computer 
trends during the next five years, specif- 


ee 


Airborne Oscillograph 
Miniature multi-channel oscillograph, weigh- 
ing only 34 Ib., can record six continuous 
analog data channels and three on-off 
functions simultaneously with accuracy 
quoted at better than one per cent. Device 
measures 64 x 4} x 4 in. Continuous run- 
ning time of one minute to 50 hr. is 
obtainable, depending upon film speed. 
Oscillograph uses moving-coil type mirror 
galvanometers with micro-ampere sensitivities 
and frequency response that is flat out to 
450 cps. Oscillograph, based on French 
design, can be obtained in smaller and 
larger versions, with up to 10 analog data 
channels. Applied Science Corp. of Prince- 
ton, P.O. Box 44, Princeton, N. J. 
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ically on the matter of analog vs. digital 
and on the subject of computer size, 
weight and complexity. 

Responses revealed almost universal 
agreement that there is a pronounced 
trend toward digital computers, but a 
number of companies expressed the 
view that there will still be an impor- 
tant role for analog type computers in 
military applications. Two predom 
inant reasons for the trend to digital 
computation, listed in many comments: 
© Versatility: Ability of a digital com- 
puter to perform a number of different 
computation functions and the need 
for integration of many of these func- 
tions give it a size and weight advan- 
tage over many’ different specialized 
analog computers. 
© Accuracy: Increased accuracy required 
for many military applications can be 
achieved far easier with digital tech- 
niques than with analog techniques. 

One company commented: “Avionics 
manufacturers will either have to build 
up a digital computer capability or 
team up with a company that does have 
this know-how through the group-bid 
approach.” 

Practically all the companies sur 
veved agree that computer complexity 
will increase to achieve greater accuracy, 
computational speed and capacity. De- 
spite this, nearly all of them expect 
size and weight to decrease through 
use of new solid-state devices and 
micro-miniaturization construction 

Size and weight reduction of air 
borne digital computers may also be 
expected through development and us¢ 
of digital sensing devices. This will 
minimize the need for analog-to-digital 
and digital-to-analog conversion in the 
computer, several manufacturers say 

The trend toward airborne digital 
computers which combine general pur 
pose and digital differential analyzer 
techniques was foreseen by several 
companies. Possible use of combination 
analog-digital computers was suggested 
by another. 


priceless 


When your priceless test 
data are recorded on film, 
you will find no more reli- 
able source of film process- 
ing than CFI. At CFI all of 
your film requirements... 
for sales, training, and 
visual aids, 16 or 35mm, 
will receive the most care- 
ful attention. 


CFl UNDERSTANDS your film 
problems. CFI has processed 
the invaluable film records 
of many vital projects. CFI 
recognizes the need for 
uncompromising quality and 
fast action. 


CFI FACILITIES are com- 
plete... and modern. CFI 
has developed many new 
processes and is the leader 
in its field. CFI has com- 
plete security clearance, 
assuring safe handling of 
highly classified material 


CFI EXPERIENCE includes 40 
years as the nation’s larg- 
est and most progressive 
organization, with complete 
lab facilities in both Holly- 
wood and New York 


FOR COMPLETE INFORMA- 
TION on capabilities and 
service available, write or 
call for a sales representa- 
tive. 


ocfi 


CONSOLIDATED FILM INDUSTRIES 
959 Seward St., Hollywood 38, Calif. « HO 9-1441 
521 West 57th St., New York 19, N.Y. + Ci 6-0210 


See CSCC CESS Sere eee Ceres eae 
PEERS REESE RS RERERE REESE PRPS ees 











“THE MILITARY REQUIREMENTS FOR MOON BASE” 
This is the title of one of four major proposals developed 
within the past 12 months by Martin for the military and 
astroscientific branches of our Government. The impor- 
tance of this proposal is two-fold: the inevitability of 
an actual moon base program by this country within the 
next 5 years, and; we could and can undertake such 
a project now — not in theory but in “hard” engineer- 
ing design. In preparation for that inevitability, Martin 
already has built the capability for it. One important 
step was the creation of the Space Flight Division*, 
which is now directing Phase 1 of Project DYNA-SOAR. 


*The Space Flight Division is one of the 7 divisions of Martin 


4 a ee ef 


BALTIMORE DENVER: ORLANDO 
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Expansions, Changes 


> > 

In Avionics Industry 

General Electric’s Light Military 
Electronic Department (LMED) will 
construct a new 52,000 sq. ft. facility 
for its Advanced Electronics Center at 
the new Industrial Research Park being 
established by Cornell University. The 
two-story structure, when completed in 
1960, will house engineering offices and 
laboratories and is expected to employ 
250-300 persons 

Other recently announced expan 
sions and changes in the avionics held 
include 
e Texas Instruments Inc. has started 
work on a 192,000 sq. ft. addition to its 
present 310,000 sq. ft. Semiconductor 
Components Division manufacturing 
plant in northeast Dallas. Completion 
is expected within 12 months 
© Airpax Electronics Inc. is the new 
name of the former Airpax Products 
Co., Cambridge, Md., and Ft. Lauder 
dale, Fla 
© Radio Corp. of America has begun 
construction of a missile and radar 
facility at Van Nuys, Calif. Initial con 
struction will consist of three engineer 
ing buildings, an administration build 
ing and a manufacturing building with 
total of 220,000 sq ft. of floor space 
Occupancy is scheduled for late sum 
mer. Initial projects include missile 
checkout and launch equipment, infor 
mation handling and radar systems 
¢ Burroughs Corp. will build a new 87 
000 sq. ft. addition to its Tireman Ave 
nue plant in Detroit and plans to add 
400 persons to the present 2,300-man 
force. Facility is used for company’s 
SAGE air defense and ballistic missile 
guidance computer work 
e Sprague Electric Co., North Adams, 
Mass., has purchased magnetic compon 
ent and filter product lines of Hycor Di 
vision of International Resistance Co.., 
Philadelphia. Sprague will produce 
magnetic devices and precision band 
pass filters at its Visalia, Calif., and 
North Adams plants and will be sold 
under company's own trademark. IRC 
Hycor Division will continue to pro 
duce precision resistors, which are not 
involved in the transaction 
@ Sylvania Electric will open this month 
a 30,000 sq. ft. division headquarters 
and fabrication facility for its Electronic 
Svstems Division in Waltham Indus 
trial Center, near company’s Waltham 
Laboratories 
@ The Oxford Co., Buffalo, N. Y., is a 
new company which will develop preci 
sion instrumentation jutomatic con 
trols and optical systems. George A 
Reed is president. Company's address 
6589 Main St. 
e Acromag, Inc., Detroit, has moved its 
entire manufacturing operations to 
larger facilities at 22508 ‘Telegraph 
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... and safe 


When the U.S. Air Force tackles a prob- 
lem, they are completely realistic; there 
is no room for wishful thinking. 
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Thanks to the Air Force’s development of 
hard-based missile systems, we have the 
means to counterattack effectively — 
within minutes — from installations that 
are virtually invulnerable. 


AMF’s Greenwich Engineering Division, 
as the foremost designer-developer of 
hard-base missile installations, is proud 
to have helped make the original studies 
to evaluate these systems, and prouder 
still of its designs for the Titan and other 
programs. AMF is the most experienced 
contractor in the complex and exacting 
field of hardness engineering. 


LT Lod duke LL. 2 UL 


LAB 


Missile support specialists will 
find challenging job opportu- 
nities with AMF at several at- 
tractive locations — on both 
coasts! 


it AMERICAN MACHINE & FOUNDRY COMPANY 


GREENWICH ENGINEERING DIVISION -11 BRUCE PLACE, GREENWICH, CONN. 





* 


Road, but maintains general offices and 
the engineering department at 22519 
Telegraph Road. 

¢ Servo Corp. of America will build a 
new 120,000 sq. ft. plant in Hicksville, 
L. I., N. Y., in. which company. will con- 
solidate engineering, manufacturing and 
administration operations now located 
in six plants. Occupancy is slated for 
August. 

¢ Radiatronics, Inc. is a new company 
which will develop and manufacture 
radar, communications, telemetry and 
microwave equipment. George E. 
Hewitt is president. Company address: 
5956 Kester Ave. and 14812 Oxnard 
St., Van Nuys, Calif. 


FILTER CENTER . 


> Digital Voice Communications Near 
—Recent progress in converting voice 
into digital (pulse-coded) format and 
back into voice suggests that digital 
voice communications requiring band- 
widths of the order of 150 cps. instead 
of the conventional 3,000 cps. may not 


be far off. 


> Digital Transducer Procurement— 
Contractor proposals for digital trans- 
ducers, capable of measuring altitude, 
airspeed, temperature and other func- 
tions and providing digital type output 
without analog-to-digital conversion, 
are being evaluated by Wright Air De- 
velopment Center's Weapons Guidance 
Laboratory. Use of direct digital trans- 
ducers is expected to permit consider- 
able reduction in size and weight of 
airborne digital computers. 


>» New USAF Connector Spec—Speci- 
fication for new crimp-type solderless 
connector, slated to become Air Force 
standard, will be submitted shortly for 
industry comments. Connector design 
is suitable for operation at temperatures 
tip to 450C. New connector spec, 
which incorporates features from num- 
ber of different manufacturers’ designs, 
was developed by Wright Air Develop- 
ment Center’s Electronic Components 
Laboratory and Weapons Guidance 
Laboratory. 


> Reliable Drone Guidance — Radio 
command system developed by Sperry 
Gyroscope Co. for use with OF-80 
drones has racked up extremely reliable 
record, according to USAF. Air Force 
has lost average of only one drone for 
every 79 missions, due to failure of 
remote guidance system. One QB-17 
equipped with Sperry system has ac- 
cumulated 500 hr. flying time, equiva- 
lent to 100 missions, without loss of 
airplane due to malfunction. System 
is an FM/FM command system oper- 
ating in UHF band. 
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| Dissipating 
| Electron 

| Tube 

: Shields! 


New THERMA-Tiex liner makes 
IERC's heat-dissipating tube shields 
cool electron tubes more efficiently! 


1ERC and government testing”, using latest techniques, proved 
THERMA-flex tube shield liners to be the most efficient heat-dissipating 
liners available! IERC THERMA-fiex liners and tube shields will meet 
all requirements of MIL-S-9372 (USAF) and MIL-S-19786 (NAVY). 

In the shield, the broad areas of the liner attain a particular 
semi-eliptical precision spring curve. Tube insertion causes spring 
curve to flex and adjust to contours of bulb. This action grasps 

a major portion of tube surface, absorbing heat from hot spot which 
is transferred to shield and heat sink and dissipated by 

conduction, radiation and convection. 


THERMA-fiex high-efficiency tube shield liners are available now for 
most sizes and types of IERC Miniature Heat-dissipating 
Electron Tube Shields. 


See NEL Reliability Design Handbook, Sec. 502 —"‘improved Type 
Miniature Tube Shields,”” OTS —Jan. 15, 1959 


U.@. TRADE MARK 


International Electronic Research Corporation 
145 West Magnolia Boulevard, Burbank, California 


Write for heipful, FREE, 1ERC Tube Shield Guide with over 1,200 tube 
and tube shield combinations to help you avoid thermal problems 
in your new equipment designs or retrofitting plans! 


Heat-dissipating electron tube shields for miniature, subminiature and octal /power tubes. 
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TA-21A TRANSMITTER, 36 hannels (5 ACTUAL SIZE RA-21A VHF RECEIVER. 560 channels (50 kc spacing 
tt t. Short ATR package Short %& ATR package. Also provides r-f and aud 
circuitry for automatic VOR and LOCALIZER systems 


The Smallest, Lightest and Finest in ly HF Communications 


Equipment for business and Rirline aircraft. 


FY hid they i ation TT hmae: 


Bendix Radio Division |~@eae%~ 


E. 42nd St., New 











AERONAUTICAL ENGINEERING 


COST STUDIES indicated that prices of optimum Army design (left) and stripped model (right) would not vary drastically. 


Hiller Studies Minimum-Cost Helicopters 


Primary deterrent to adequately de 
veloped, low over-all cost helicopters is 
the present military policy of separate 
budget funding for procurement and 
operation, according to a Hiller Aircraft 
Corp. engineer who has made a detailed 
study of sources of rotarv wing devel 
opment and manufacturing costs 

Because procurement and operating 
funds are authorized separately, a policy 
has developed of purchase of low first 
cost undeveloped equipment which 
throws a continuing burden on oper 
ating funds which are “in somebody 
clse’s pocket,” he notes. Higher oper 
ating costs in turn reduce the chances 
of new equipment being purchased, 
J. B. Nichols, Hiller Aircraft Corp., 
noted during the 27th annual meeting 
of the Institute of the Aeronautical 
sciences 


Cost Transferral 


The way out of this dilemma is to 
permit transferral of operating costs 
funds into the procurement budget, 
providing an incentive to reduce the 
former so as to provide additional 
money for development which would 
lead to more adequate equipment reach 
ing the user, he claimed. 

Development costs, the Hiller engi 
ineer noted, represent the smaller per 
centage of introducing a new helicopter 
into the field. Any insufficiently devel 
oped machine requiring a substantial 
number of corrective changes in its life 
represents a very poor bargain, he 
pointed out 

According to Nichols, to date no heli 
copter has ever entered the field in an 
adequately developed state—the result 
being that all helicopter production 
programs are replete with corrective En 
gineering Change Proposal (ECP 
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COMPROMISE configuration is more operationally suitable than minimum design (above 
right) and is designed for simple conversion from piston to turbine powerplant. 





NO. ECP’S 
ANALYZED 
(Random 
ITEM Sample) 
Engineering 52 
Tooling 28 
Tech. Orders 75 
Sub-Total 
OE GONE co weccicveces 80 
Estimated Total. 





AVERAGE 
costs 
$3650 
1550 
501 


$136 


Estimated ECP Costs 


TOTAL TOTAL 
NO. ECP’S costs 

160 $584,000 

160 248,000 

160 80, 160 

$912, 160 

2,790,440 

$3,702, 600 


20,518 kits 

















HONEYCOMBS 


of Armco Stainless Steels Combine 
Lightness/High Strength/ Resistance to Heat 




















Armco PH 15-7 Mo and 17-7 PH Stainless Steels pro- 
vide a unique combination of advantages that enable 
you to design and produce maximum-performance 


honeycomb structures. These special aircraft steels: 


¢ Offer high strength-weight ratios up to 
900-1000 F. 

¢ Have excellent, minimum room temperature 
strengths. 

¢ Are Available in thin sheets and foil down 
to .001” thick. 

¢ Resist corrosion without plating or painting. 

¢ Are fabricated readily by standard production 
methods. 

¢ Yield more aircraft hardware per dollar. 

* Have been proved by performance. 


For complete information on the properties and fabri- 
cation of Armco’s Precipitation-Hardening Stainless 
Steels, fill out and mail the coupon. 


FOSS Sa eae ease ease “ 
| ARMCO STEEL CORPORATION I 
1 1449 Curtis Street, Middletown, Ohio ! 
Send me design and fabrication data on ; 
} OC Armco PH 15-7 Mo Stainless (_) Armco 17-7 PH Stainless | 
NAME. ——SE_— - Sa 
eS ee | 
| i AE 8S ee ! 
| ciTY OS OTT -_ ; 
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ARMCO STEEL 








Armco Division * Sheffield Division * The National Supply Company * Armco Drainage & Metal Products, 
Inc. « The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Products 
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a CONFIGURATION M: Gross Weight 1796 lbs, 


CONFIGURATION A: Gross Weight 2580 Ibe, 
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aa’ COMMOURATION INC: Gree Weight 1879 te 


CONFIGURATION AO: Gross Weight 2444 Ibs, 








a ee CONFIGURATION MO. Gross Weight 1944 Ibe, 


CONFIGURATION AC: Gross Weight 2028 Ibs. 





-.. 
j CONFIGURATION O: Gross Weight 1687 ibs. 


CONFIGURATION AM: Gross Weight 2360 Ibs. 





CONFIGURATION OC: Gross Weight 1820 ibs. 


HILLER STUDIES on new light Army reconnaissance helicopter covered extremes of mini- 


mum and optimum performance types with compromise design possibilities, with purpose- 


ful variations made in type and arrangement of basic components to study relative perform- 
ance, weight, production cost and maintenance cost. 


costs. A larger portion of ECPs are, in 
fact, nothing more than a continuation 
of an incomplete development program 

In an analysis prepared of helicopter 
ECP costs, he noted that such costs for 
a typical small Army helicopter over a 
10 vear period equal or exceed the “offi- 
cial” cost of development of the orig 
inal design. And if costs of actual main- 
tenance labor, supply system distribu- 
tion, loss of aircraft utilization, ad 
ministrative function and value of ob- 
soleted parts are idded to these obvious 
costs, it is probable that the over-all 
ECP program costs two or three times 
that depicted. Only corrective ECPs, 
not growth potential ECPs have been 
considered, he added 

Cost aspects of new helicopter design 
were developed during a Hiller study 
of a two-place rotary wing aircraft to 
meet an Army Transportation Research 
& Engineering Command design com- 
petition for a new vehicle to replace its 
three-place Hiller H-23 and Bell H-13 
types. 

Hiller approaches ranged from what 
it considered to be an optimum two- 
place design with a gross weight of 
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1,687 lb. toa stripped-down, minimum- 
cost vehicle, these extremes being aug 
mented with six compromise possibili 
ties. Type MO, one typical com- 
promise, was more operationally suit 
able than the minimum-cost proposal 
and was designed specifically to be con 
verted easily from a piston engine to a 
turbine powerplant 


Design Variations 


In design of the various configura- 
tions, variations were purposely made in 
choice of type and arrangement of com- 
ponents, each class of component being 
analyzed separately, where possible, for 
relative performance, weight, produc- 
tion cost and maintenance expensc 

In addition, there were some other 
facets considered. For example, some 
Army sources believed that the pilot 
should not have to concern himself 
with tail rotor clearance in tight spaces 
This meant the tail rotor should not 
cxtend outside the main rotor disk— 
resulting in power and payload penal- 
ties in those designs employing short 
tail booms 

A standard design was chosen to ex 





why AMPEX 
squares the 


hysteresis loop 


Ampex Instrumentation Tape in- 
herits the same versatility and 
quality which make Ampex first 
in magnetic tape instrumentation. 
Coercivity and retentivity are 
carefully balanced to square the 
hysteresis loop for uniformly 
higher output over the entire fre- 
quency spectrum. This optimized 
B-H curve suits Ampex tape to 
any recording mode: direct, FM- 
carrier, PDM or NRZ-digital. 
The exclusive Ferro-Sheen proc- 
ess makes Ampex the smoothest 
of magnetic tapes. Improved head 
contact means consistently high- 
er output and less noise from the 
very first run, unlike other tapes 
which get “hotter” as they wear 
smooth. 

Smoothness means uniformity of 
output, too, within a range of 
0.25 db on each reel for low fre- 
quencies, a 1.5 db range for the 
highs. And regardless of base 
type or thickness, Ampex tapes 
are interchangeable without 
equalization or bias adjustment. 
Ampex Instrumentation and Gen- 
eral-Purpose Tapes are available 
on hubs, NAB-type or die-cast 
magnesium-alloy Precision Reels. 
Widths of %,% and 1” are stand- 
ard on either Mylar* or acetate 
base, in the following lengths, reel 
diameters, and base thicknesses: 


AMPEX STANDARD TAPE LENGTHS (feet) 


REEL BASE THICKNESS (milis) 
DIAMETER 1.0 1.5 


a 1806 1250 ° 
10}5" 3600 2600 
14° 7206 5000 


For complete specifications or 
additional tape literature, write 


AMPEX 
MAGNETIC TAPE 


934 CHARTER STREET, REOWOOD CITY, CALIF 





Just an annoyance? 


A symphonic note? 


Is it harmful? 
How can it be put to use? 
Waste energy? 


What are its psychological 
and physiological results? 


What is a phonon? 


A precise definition of sound 
is important to Allison be- 
cause energy conversion is 
our business and sound is a 
form of energy. We convert 
the energy of sound to destroy 
materials, to nondestructively 
peer into material, to join ma- 
terials without applying heat 
from an arc ora torch, and for 
myriad other applications. 


Using the knowledge obtained 
from our inquiries, Allison is 
applying itssystemsengineer- 
ing concept to new research 
projects. In this effort we com- 
plement our own capabilities 
by drawing upon the intellec- 
tual and physical resources of 
General Motors Corporation, 
its Divisions, and other indi- 
viduals and organizations. 
Thus we increase the effective- 
ness with which we accom- 
plish our mission — exploring 
the needs of advanced propul- 
sion and weapons systems. 


Energy conversion is our business 











Division of General Motors, 
Indianapolis, Indiana 
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amine the effects of variables in specifi- 
cation on gross weight and cost. This 
standard design represented a hypo- 
thetical new two-place design which 
met all the specifications. 

Each of the varying designs met the 
given minimum _ specifications—some 
with wide margins and some just barely, 
the Hiller engineer noted. There were 
also wide variations in pilot comfort, 
austerity and other non-specification 
items, 

A standard design was chosen to ex- 
amine effects of variations in specifica- 
tion on gross weight and cost. This 
design represented a hypothetical new 
two-place configuration meeting all of 
the specifications and had conventional 
design features, equipment and fittings. 
Then each of the specification variables 
were varied independently, these in- 
cluding engine type (piston or turbine), 
fuel type (aviation or auto gas) rotor 
time delay, overhaul life, equipment, 
hover ceiling, endurance and payload. 


New Weights 


As each of the specifications were 
varied, a new minimum gross weight 
was obtained representing optimum de- 
signs. An International Business Ma- 
chines computer program was used in 
this phase of the study by Hiller. 

Design and specification study re- 
sults were converted to actual dollar 
cost figures from 34 separate vendors 
who provided bids on rotor blades, en- 
gines, transmissions, instruments, elec- 
trical and hydraulic equipment, forg- 
ings and extrusions. Hiller’s own manu- 
facturing department submitted com- 
petitive cost bids where applicable. 

The study considered that all costs 
that occurred before production started 
of a fully qualified helicopter should be 
defined as development costs, including 
engineering development, tooling for 
the contemplated total quantity and 
manufacture of preproduction aircraft. 
Inclusion of production tooling as part of 
development cost is based on the fact 
that preproduction helicopters cannot 
be considered to represent fully de- 
veloped prototypes of satisfactory pro- 
duction items unless they are built on 
production tools. First preproduction 
helicopter would not be built on pro- 
duction tooling, but this equipment 
should be essentially fully developed by 
the time the last preproduction machine 
is produced. 

Number of preproduction helicopters 
was determined in the course of the 
Hiller study on the basis of observation 
of previous programs. Nichols concluded 
that on the basis of planned procure- 
ment of 1,000 helicopters, then ap- 
proximately 12 test aircraft would be 
required. This would be the case in 
procurement of a completely new de- 


sign. 
Over-all development costs for the 
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® RADAR/OPTICAL WEAPONS TRAINING SYSTEM 


Del Mar Engineering Laboratories’ 

Radop Weapons Training Systems 

are used extensively in the training of U. S. Air Force and Air National 
Guard pilots. By firing rockets and missiles at inexpensive Radop Tow 
Targets and by using Radop Scorers to measure miss-distances in three- 
dimensions, the Air Force saves U. S. taxpayers millions of dollars and 
introduces a higher degree of realism into training than is possible with 
other more costly systems. 


RADOP SYSTEM COMPONENTS 


1. RADOP TOW REEL — First to reel a target out in excess of seven miles 
...and in less time than required for the tow plane to reach its firing range. 
2. RADOP LAUNCHER — First launcher used to eject, tow, and recover 


targets in flight. 
3. RADOP TARGET — First light- 








1 RADOP TOW REEL weight target to contain a special ra- 
dar reflector capable of being picked 
up on GCI radars at slant ranges 
up to 65 miles. Targets also avail- 
able with flares for missile exercises. 


2 RADOP LAUNCHER 
= __ ae 4. RADOP SCORER — First unit to 


—_ utilize motion picture and radar tech- 
3 RADOP TARGET niques to provide a positive measure- 


ment of miss-distances during rocket 
a firing runs. 


For more information on Del Mar 
4 RADOP SCORER ‘ 

Radop Systems, write for Data File 
All 32-2. 





Engineers: Investigate employment opportunities with this steadily growing company. 


D el W ENGINEERING 
Az | LABORATORIES 





international airport « los angeles 45, california 
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INFRARED GUIDANCE » CONTROL + DETECTION 
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varied configurations studied by Hiller 
showed that engineering costs varied 
from $2.599 million to $2.7 million; 
tooling varied from $.804 to $1,174 
million; preproduction helicopter costs 
(based on 500 total production at 20 per 
month) varied from $1.13 to $1.500 
million—total variation being from 
$4.533 million to $5.208 million. 

But the engineer pointed out that 
development cost cannot be the criteria 
for a eheap helicopter since one should 
expect to increase his cost (including 
tooling) to attain lower production 
costs. Certain incongruities were pre- 
sented during the study. Hiller engi- 
neering groups had taken particular 
pains to design aircraft of as wide a 
variety and complexity as_ possible 
within the specifications, but the manu- 
facturing and cost estimates did not re- 
flect these differentials to anywhere near 
the same degree. 

For example, one design with a 
highly simplified rotor system and 
structure, appeared to cost almost as 
much as a design with a more sophisti- 
cated rotor and structure. 

In reviewing this situation, Hiller en- 
gineers found that the supposedly com- 
plicated rotor system above the swash 
plate cost less than the relatively sim- 
ple controls below the swash plate. 

The reason: the rotor is a bench as- 
sembly of expensive components; the 
controls, composed of relatively cheap 
control sticks, cables, push-pull rods, 
and bell cranks are installed, adjusted, 
aligned on the production line piece by 
piece. 

Use of heavier, but cheaper compon- 
ents does not markedly affect helicopter 
costs, according to Nichols, since other 
more expensive components must also 
grow to provide the capacity to carry the 
cheaper components. 

Effect of production rate on cost is 
very marked at low production rates, 
but unlike production quantity in which 
learning occurs indefinitely, cost flat- 
tens out at the higher rates for most of 
the components considered. There ap- 
pears to be no price advantage in ex- 
ceeding some 30 aircraft per month 
even up to a quantity of 1,200 heli- 
copters, he reported. With very large 
quantities, the price decrease is due pri- 
marily to quantity, not rate, Nichols 
noted, considering a compatibility must 
cxist between rate and quantity. 

Hiller determined production costs 
for each of its two-place designs on basis 
of production of up to 4,800 units at 
rates up to 80 per month. For a quan- 
titv of 500 aircraft at a rate of 20 per 
month, unit costs came out as: ‘Type A, 

,300; Type AO, $36,000; Type AC, 
300; Type AM, $33,000; Type M, 
700: Type MO. $25,620: Type 
MC, $25,100; Type O, $29,600 and 
Tvpe OC, $32,000. 
Company noted that the cost target 
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cf $15,000 could only be approached 
by sacrificing operational suitability in 
a sub-minimum design. None of the 
designs would attain the Army target 
price of $15,000 unless there was a 
requirement for some 5,000 aircraft or 
reduction in the specifications. 


North American Plans 


Trisonic Test Facility 
Los Angeles—Expansion of research 
and development facilities to test 
manned aircraft designed for triplesonic 
speed is planned by Los Angeles Divi- 
sion of North American Aviation Inc. 








Dirty smears on the wing... oil 
drips on the hangar floor. Looks 
bad! Most of it could have been 
prevented at overhaul. 

The overhaul manual allows a 
0.006” taper in the valve stem, and a 
minimum clearance of 0.0045” be- 
tween stem and guide. Maximum ac- 
ceptable clearance is 0.0105”. But— 
if you get it—you’ll also get oil leaks. 
’ Here’s Airwork’s answer to this 
problem: First, hone the stem, re- 


Airwork 


CORPORATION 
Millville, New Jersey 





Company's new E] Segundo Labora 
tories, to be completed and in opera 
tion by Julv, 1959, at a total cost of 
$84 million, will house 113,000 sq. ft 
of laboratory space and expanded facili 
tics. 

Included are structures, thermod\, 
namics, chemical and general labora 
tories, as well as electronic impedance, 
radar and antenna powers. 

First phase of construction program 
was completed last year with occupancy 
and full scale operation of $5 milhon 
trisonic wind tunnel. 

The wind tunnel will be further ex 
panded by approximately 4,000 sq. ft 


before July 1. 


This Airwork Extra Keeps The 
Belly Clean! 


ducing the taper to 0.002”. Then, 
custom ream the valve guide to fit 
the stem. This holds the tolerance 
between 0.0045” and 0.0065”. Re- 
sult: no leakage. 

It takes a high level of careful 
craftsmanship to use this Airwork 
procedure. But it produces a smooth- 
er running, cleaner engine. (A 
cleaner airplane and hangar floor, 
too!) Send your next overhaul to 
Airwork. 


BRANCHES IN: 
WASHINGTON 


NEWARK «+ MIAMI « ATLANTA 


CLEVELAND 





Mode! E6440-1 exemplifies Airborne capabilities in the design and development of large 
specia! motors. inset shows application on Waiter Kidde & Company lightweight com- 
pressor package (2.4 scfm, 3000 psi) used for auxiliary pneumatic power on jet tanker. 


AIRBORNE CAN HELP YOU WITH 
LARGE SPECIAL-DESIGN MOTORS 


Airborne can design and develop almost 
any type of large special motor you need 
and supply it in any quantity you re- 
quire. Evidence of this capability is 
found not only in current projects, but 
also in the many different motors de- 
veloped over the years for use on our 
own actuators and _ electromechanical 
systems. 

Typical of the large special motors de- 
signed and produced by Airborne is the 
one above developed for Walter Kidde 
& Company to power one of its out- 
standing lightweight compressor pack- 


LINEATOR® « ROTORAC® - 


AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY 


Represented in Canada by: WINNETT BOYD LIMITED «+ 745 Mt. 
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ages. Special features include magnesium 
castings for weight savings; modified 
high-temperature insulation and_lubri- 
cants; and a special thermal overload 
protector (Type C protection) to pre- 
vent winding damage at temperatures 
above 400°F. 

Whatever your particular requirements 
in large special-design motors, it will 
pay you to consult Airborne. Chances 
are we can solve your problem in good 
time and at reasonable cost. Write, phone 
or wire for more information. 


ROTORETTE® e 


ANGLgear® 


Photo courtesy Walter Kidde & Company, Inc. 


GENERAL ENGINEERING DATA 
Airborne Special Design 
Motor E6440-1 


1. 115/200 v a-c, 400 cycle, 3 phase 
(conforming to MIL-M-7969A) 


2. Rated 1.7 hp at 10,900 rpm— 
10 in-Ib full load torque; 25 in-ib 
starting torque 


3. Duty cycle: 30 min. on at full 
load/30 min. off 


. Ambient temperature 
—65 to +165°F 


. Altitude: to 50,000 ft 
. Weight: 8.8 Ib 





ROTOLOK 





NEW 
CATALOG 
SAM-S8 


Describes Airborne special 


actuators and motors. Write 
for a copy today. 


Pleasant Rd., Toronto 12, Ont. 








ACOUSTIC-SEEKING torpedoes are slung between floats of Republic Alouette (left), shown taking off; aircraft is landing on fantail at right 


Alouette Demonstrates ASW Capability 


By William S. Reed 


Aboard USS Larson—Use of helicop 
ters to bring Navy destrover anti-sub 
marine warfare kill potential up to sonat 
gear capability was demonstrated here 
in a series of open-sea trials: Project 
DASH, for Destrover Anti-Submarine 
Helicopter, conceived by the Navy as 
an interim measure pending develop- 
ment of advanced anti-submarine war- 
fare (ASW) systems, brings the addi- 
tional dividend of extending the useful 
life of a World War II vintage destrover 
fleet. 

Destroyers always have had to “run 
over” submarines to drop depth charges 
or torpedoes. Newer, faster submarines 
with increased underwater speed can 
evade attack even though destroyer 
sonar range is greatly increased. 

Employed as DASH, Republic Avia- 
tion Corp.'s Sud Alouette IT | AW Sept 
l, p. 18) scrambles from the fantail of 
a destrover in pursuit of a submarine 
invwhere within sonar range. Detec 
tion of the helicopter by a deep-running 
submarine is virtually impossible; enemy 
sub skipper’s first indication of attack 
would be the explosion of an acoustic- oe - . @ 


secking torpedo against the hull. 
Destrovers can be converted to CERTIFIED for diesel fuel operation, Alouette II is fueled by hydrant from ship’s bunkers 
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The PLANE 


New Douglas DC-8 Jetliner, 
soon to enter commercial serv- 
ice with 18 of the world’s 
leading airlines. The four-jet 
DC-8 cruises at 560 to 590 
mph, carries 118 to 176 pass- 
engers, and will cross the 
Atlantic non-stop from New 
York to Paris in just over six 
hours. Fuel capacity on inter- 
national flights exceeds 21 
thousand gallons. 


The PROBLEM 


Coupling and sealing hundreds SILASTIC 
of joints in the DC-8’s fuel 
lines. These couplings must 
be flexible and leakproof. On 
Mark Couplings, Incorporated, 
Los Angeles, the coupling de- 
signer, prevents leakage with 
rubber O-rings. For these O- 
rings, Douglas tested standard 
rubbery materials for fuel 
resistance, thermal stability, 
resistance to abrasion, weath- 
ering, compression set, and 
shrinkage after fluid immer- 
sion and dry out. 


The PART 


v----dI LOT § 


Test requirements for the O-rings 
were met by a special compound based 
on Silastic® LS-53, the Dow Corning 
fluorocarbon silicone rubber. This was 
the only material to stand over 1,000,- 
000 cycle flexings without leakage. 


TYPICAL PROPERTIES OF SILASTIC LS-53 


Temperature range, ° —80 to 500 
Compression set, %, 22hrs @ 300 F _.. 22 


Solvent resistance, % swelled 
ASTM No. 3 Oil, 21 days @ 300 F _.. 3 


Jet Fuel JP4, 15 days @ 250 F 


For more information write Dept. 0914. 
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Dow Corning 


CORPORATION 
MIDLAND. MICHIGAN 





DASH capability in 48 hr., according 
to the Navy, and already carry the neces- 
sary sonar gear for submarine detection, 
and radio and radar gear necessary to 
direct the helicopter. Attaching tie- 
down cables to the deck and modifying 
the fantail guard rail so that it folds is 
about ail that is required. The Alouette 
has been FAA-certificated to operate 
its T'urbomeca Artouste II-Bl turbine 
engine on the same diesel fuel used by 
the destroyer engines, according to Re- 
public, making it unnecessary to carry 
any extra jet fuel bunker on the ship. 
Capability of the destroyer-helicopter 
combination was demonstrated off Long 
Beach, Calif. USS Larson steamed at 
25 kt. About two minutes after sonar 
contact was established the Alouette 
was airborne with two acoustic-secking 
torpedoes slung between its floats. Di 
rected to the vicinity of an “enemy” sub 
by ship’s radar, the helicopter pilot was 
given the drop command by radio. After 
the torpedo drop, the Alouette laid a 
smoke screen produced by pumping 
chemicals directly into the tail pipe. 
New emphasis may be given smoke 
screens following tests by Navy in- 
volving introduction of agents into 
smoke which make it opaque to radar. 
The Alouette returned to the des- 
trover where rearming and refueling 
took about two minutes. Range of the 
turbine-powered aircraft, with a 570-b. 





New ON MARK Fcexisce 
LINE \ COUPLINGS FOR DC-8 


REPUBLIC Alouette’s smoke-laying capability is attained by pumping chemicals directly into 
the tailpipe. Navy is testing materials to make the smoke opaque to radar. 


load, is in the vicinity of 75 naut. mi. 

Technique in operating the Alouette 
from a destroyer fantail is not beyond 
the average pilot’s capability, according 
to Republic test pilot Tom Mason. Vir- 
tually instantaneous vertical response of 
the turbine-powered helicopter makes 
landings on the fantail easy 

The ultimate in DASH would be a 
drone-type helicopter. Some estimates 
of the weight required for droning run 
as little as 100 Ib. Significance beyond 
the increase in payload, decrease in size, 
and the expendability of such a drone 








Standard equipment on the 

Douglas DC-8 fuel lines is ON 

MARK ’s new Flexible Fluid 

Line Couplings. Vastly supe- 

rior to old style “AN” tube unions, this 

new coupling has been tested far beyond the 

requirements of specification MIL-C-25014 with simultaneous flex- 
ure, axial motion and pressure cycling at —65°F. WITH NO 


DEVIATION. 


Simpler in design, easy to assemble (NO SPECIAL TOOLS 
NEEDED), and lighter, the ON MARK coupling seals on deformed, 
marred and scratched tubing at all temperatures. 

Tests prove these couplings to be equally effective for special 
requirements such as hot air, gases, exotic fuels, and vacuum. 


In production in standard tubing sizes. 


Bete 


For full information please contact 


ON MARK COUPLINGS, inc. 


4440 York Boulevard, Los Angeles 41, California 
Telephone CLinton 4-2278 
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would be complete all-weather 
bility 

Republic also demonstrated the Sud 
Djinn, a helicopter considerably smaller 
than the Alouette. Unlike Alouette, 
which has its rotor geared to the tur- 
bine, Djinn expands the exhaust from 
its Turbomeca Palouste IV into the 
rotor hub and out through hollow 
blades to tip exhausts. Djinn actually 
can lift a payload approximately equal 
to its own 800-lb. weight, according to 
Republic, and has a surprisingly rapid 
jump-off rate. 


Capa 


THE SEAL 
THAT MAKES 
THE DIFFERENCE... | 


Tortuous test proves superior 
sea/ of HADBAR O-Rings 


After 1,500,000 test cycles in a DC-8 flex- 
ible fuel line coupling, HADBAR 1000-80 
O-Rings showed little or no signs of wear 
and still sealed perfectly. Tests were con- 
ducted through a temperature range of 


Seals and O-Rings fabricated of HADBAR 1000-80 compounds 
are not affected by ozone and weather. Using Silastic LS-53" 
as a base HADBAR 1000-80 has great fuel resistance and gives 
maximum abrasion resistance. HADBAR 1000-80 compounds 
contain no plasticizers and retain low temperature flexibility 
even after long periods of immersion in fuels. 


The O-Rings used in the ON MARK couplings are just one 
of many silicone, fluorosilicone and Kel-F products molded to 
customers’ specifications by HADBAR. When you need supe- 
rior products of this type write our Contract Department. 


65°F. to +160°F 


HADBAR, INC. 


9530 Gidley Street, Rosemead, California 


Telephone Glibert 4-5853 





Announcing Epsco’s NEW 


DV OD comnce 


DIGITAL 
VOLT-OHM 
METERS 


® VERSATILE occurately measures both re- 
sistances and AC-DC voltages and counts external events, 
too! Directly drives printers, punches and memory storage 
units and can be directly used as a bi-directional tele- 
meter. 





@® FAST ess than 2 millisecond reading time . . . up 
to 100 completely independent measurements per second 
for any system use. 


FULLY TRANSISTORIZED 


No Stepping Switches * NoRelays ® EASY TO READ in-line, in-plane visual 
display ... lamp life up to 10,000 hours... numerals 1% 
inch high... automatic indication of polarity, decimal point 
and mode of operation 


True dependability and versatility have at long last come 

to digital volt-ohm meters in EPSCO'S new DVOM. Fully 
transistorized ... adjustment-free ...no stepping switches or 

relays. Provides precise numerical measurement of AC-DC 

y * voltages, resistances . . . fast, accurate visual or printed 
x w ‘ quality control data . . . high-speed data acquisition for 
4 direct print-out or storage . . . remote indication and data 


f ORY . transmission over a single line. Compact, lightweight, port- 
Pee ae , able — also for rack-mounting. Write for Bulletin 95801, 

Epsco, Inc., Equipment Division, 588 Commonwealth Ave., 

First in data control Boston 15, Mass.; in the West: Epsco-West, 125 E. 


Orangethorpe Ave., Anaheim, California 


PR, oc wine nteesscvedenscataee 


Ask for a demonstration. 





INTERIOR ARRANGEMENT 


AIR CONDITIONING 
tavarTory ACCESS DOOR EQUIPMENT 


Cocke 





Cutaways of McDonnell Model 119 turbojet utility transport show 
seats for 10 passengers in both forward and rear-facing configura- - 4+. 4 “Galley \. 
tion. Floor to ceiling height is 74 in. wasoeos 


McDonnell 119 Has Varied Cabin Configurations 


PRIMARY STUDENT 


r SECONDARY STUDENT 
| 


Exploded view of McDonnell 119 entry in U. S. Air Force UCX competition (AW Feb. 9, p. 32) emphasizes wide use of multiple load 
paths to produce structural safety in fail-safe design. Fuselage rings are 20 in. apart and stringers are 6 in. apart; crack stopping design halts 
cracks when they reach first piece of structure. View at right shows arrangement for radar operator training aircraft. 





Model 119 is pressurized with bleed air from Westinghouse J34 turbojet engines; later, Pratt & Whitney JT12 engines will be installed 
Configuration at left shows six of 12 litters. Another arrangement (right) includes use of divans and fore and aft seating 
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A SYNCHRO 


TAKE? 


Improved Ketay synchros meet or exceed all the requirements of the 
new Mil Spec 20708, superseding all previous Mil Specs—including the 
drop hammer shock test, six blows of 2000 ft. lb. intensity, in 
horizontal and vertical directions. 


Offering great accuracy and dependability, these Ketay synchros can 
perform faithfully under such severe shocks as explosion or recoil .. . 
in missiles or gun turrets, for example, or in submarines subjected to 
the impact of depth charges. 

Stainless steel housing—far stronger than aluminum—and epoxy 
resin potting help make Ketay synchros rugged and shock-resistant. 
These and other design advantages also assure consistent accuracy 
despite extremes of temperature or moisture. Synchros of one or more 
sizes smaller and lighter than previously required can often be used 
because of their superior accuracy. 


Ketay is the only source approved by the Navy Bureau of Ordnance 

currently manufacturing and shipping the new Mil-type synchros. 

Torque and control units (400 and 60 cps) are available in production 
niniiieed quantities in frame sizes from 08 to 23 at no increase in cost. 


components: Ketay personnel are organized to work with engineers designing 
ae advanced prototype control systems. Call or write for help in solving 
POTENTIOMETERS your special problems. 

SERVO MOTORS 

TACHOMETERS oS = @ 

SERVO AMPLIFIERS * * 

GYROMECHANISMS 


Catalogues available 


; NORDEN * DIVISION of United Aircraft Corporation 
KETAY DEPARTMENT, Commack, Long Island, N.Y. 
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Report Pessimistic on Industry Outlook 


New York—Pessimism plays a pro- 
nounced note in the 1959 outlook for 
airlines and aviation manufacturers 
contained in National Aviation Corp.'s 
annual report. The portfolio of this in- 
vestment company is primarily aviation 
and airline securities. 

After criticizing the Civil Aeronautics 
Board for acting too slowly in the fare 
increase crisis and the airlines for their 
lack of unanimity, the report adds: 

“The best that it seems logical to 
look for in 1959 is enough recovery in 
its (the airline industry's) standing in 
the capital market so that its equity 
base can be broadened without further 
dilution of the kind which some of the 
trunks were forced to impose on their 
tockholders just to stay alive.” 

Noting the fourth quarter rise in air- 
line earnings, the report also points out 
these looked better than they were be 
cause of the strike situation. Still, it 
considers evidence of a resumption of 
trafic growth a heartening sign through 
no indication of “easy street’ for 1959 
1960 

“Having been denied the opportu- 
nity to put fat on its bones during the 
1950s,” the report said, “the re-equip 
ment revolution of the next few vears 
ind the added capacity which must be 
sold represent a gigantic undertaking 
in relation to a credit structure that has 
been stretched to its utmost limits.” 

Though to this degree, 
National on the balance did increase its 


pe ssimustic 


airline holdings last year in line with 
a trend that has generally been fol- 
lowed by professional investors (AW 
Oct. 6, p. 49; Jan. 26, p. 47). To some 
extent this trend may have been in- 
fluenced by technical factors—buying on 
the theory that what has come down 
also must go back up—but a report from 
Bache & Co. issued about the same 
time as National Aviation Corp.’s sum- 
mary gives a good insight on how the 
market analyzes the situation. 

Jet financing problems and reduced 
carnings a year ago depressed airline 
stock prices. Recovery has been sub- 
stantial since then, but the Bache re- 
port notes that prices are still well 
below former price-earnings ratios, re- 
flecting investor dissatisfaction with air- 
line stocks, and thus may still be selling 
at low prices in relation to potential 
earnings power. 

The report cites these favorable fac- 
tors: 

e Traffic growth apparently will resume 
with introduction of new equipment 
and recovery from the recession. How- 
ever, the Bache report considered tap- 
ping of new markets vital 

e Equity dilution, the threat of which 
was a major deterrent to stock prices in 
1958, was not as severe as feared be- 
cause of unexpected leniency on the 
part of institutions in arranging debt 
financing (AW Dec. 15, p. 37). Dilu 
tion is still a threat for some carriers, 
heavy debt commitments may handicap 


ee 
- 


“ £ 


earnings, and severe restrictions have 
been placed on working capital and 
dividend payments in many cases, the 
report said. But the re-equipment pro- 
gram was termed essential for growth 
of the industry. 
e “More lenient” policy of the Civil 
Aeronautics Board in allowing a general 
fare increase, reduction of some dis- 
counts and jet surcharges may indicate 
a significant shift from the previous 
CAB stand that no case has been made 
for a rate increase 

The report recommended United Air 
Lines, Delta Air Lines and Continental 
Air Lines, the latter as a highly specu 
lative situation but with considerabk 
potential. Several others appeared at 
tractive, the report said, naming Ameri 
can, Northwest, Capital (as a specula 
tion on further rate increases) and 
Western. Trans World Airlines may 
be forced into further equity dilution 
as its financing plans mature, the 
port said, and National, Eastern and 
Northeast are facing problems of in 
tense competition 

Fortunes of the four manufacturers 
Boeing, Douglas, Convair and Lockheed 
—who are building the U.S. turbine 
transports for the trunks arc 
bound up in this situation 

“As matters stand today,” the report 
of the four builders ha 
cnough orders in hand to recover what 
has been invested in the design, d 
velopment and testing of its first jet 


ilong similar routes 


major 


said, “not one 


Convair Envisions Mach 3-5 Supersonic Transport 


Artist’s conception of a Mach 3-5 supersonic passenger transport was prepared by Convair Division of General Dynamics Corp. Aircraft 
would cruise at altitudes of 60,000 ft. or higher, according to design report by R. C. Sebold, Convair vice president (AW Feb. 2, p. 38) 
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fast-maturing Tl infrared systems advance IR 
early warning, reconnaissance, tail-warning... 


ALL-OUT DEVELOPMENT of the precocious infrared sciences at Texas 
Instruments has brought this versatile field to new levels of sophisti- 
cation — a maturity that spells design simplicity in complex systems, and 
permits expert use by inexperienced personnel. The keys to this new 
status for infrared are new optical materials, new materials/systems/ 
application matching techniques, advanced detector cells, and low-noise 
transistorized circuitry —all pioneered by Texas Instruments. 


This experience can work for you immediately, whether your particular 
interest is reconnaissance, distant detection, early warning, tracking, tail- 
warning, or merely curbing a heat-seeking missile’s tendency to chase 
the sun. To obtain IR technical services, backed up by the capacity to 
produce in any quantity the systems you require, properly cleared 
military or industrial personnel contact SERVICE ENGINEERING 


DEPARTMENT: “6 


TEXAS UINSTRUMENTS 


NS INCORPORATED 
6000 LEMMON AVENUE DALLAS 9. TEXAS 


apperatus division 


systems management 


systems — airborne early warning, airways 
control, antisubmarine warfare, attack-bomb 
navigation systems, countermeasures, engine 
instrumentation, missile systems, portable 
ground equipment, reconnaissance, space elec- 
tronics. 


equipments — radar, infrared, sonar, magnetic 
detection, computers, timers, telemetering. 
intercom, microwave, optics, detector cells, 
engine instruments, transformers, time stand- 
ards, and other precision devices. 


tesearch /design /development/manufacture 





airliner. ‘Their combined investment in 
just this phase is on the order of $500 
million and has been written off as 
made. 

“However, to retrieve it in full solely 
as a commercial venture, a high degree 
of ingenuity will be called for and the 
radical step of accepting some trade-ins 
is an example.” 

Despite their reluctance to enter the 
area as principals in the disposal of 
excess equipment, the report said these 
manufacturers have recognized that a 
collapse in the used plane market would 
stifle jet sales and have bowed to such 
radical steps as trade-ins. 

Che report criticized the Administra- 
tion for its complacency in the missile 
and space field in face of Russian com- 
petition. Placing a ceiling on defense 
spending when there is a question of its 
adequacy is a calculated msk that need 
not be taken, the report asserted. 

Favorable developments mentioned 
in the report included: 

e Establishment of the Federal Aviation 
Agency. 

e Issuance of the Cherington report, 
bringing into focus publicly the prob- 
lems of the airlines. 

e Continued strength of the business 
fiving field. 

Changes in the corporation’s port- 

folio last year included: 
¢ Eliminated: Bendix Aviation Corp.; 
KLM Royal Dutch Airlines; Northeast 
Airlines. 
© Added for first time: Ampex Corp.; 
Grumman; Hewlett-Packard; Hoffman 
Electronics Corp; Lockheed Aircraft 
Corp; Statham Instruments; Thiokol; 
Varian Associates, Northwest Airlines. 
e Increased previous holdings: Acrojet- 
General; Marquardt; North American 
Aviation, and American, Braniff, United 
ind Western Air Lines. 
e Decreased previous holdings: Bocing 
(offset by purchase of Boeing converti- 
ble debentures); Cessna; Chance 
Vought; Douglas; General Dynamics; 
Martin; Thompson Ramo Wooldridge; 
United Aircraft; Pan American. 

Market value of the total portfolio 
was given at $22,459,572 compared 
with an average cost of $15,775,243. 


Manned Plane Need 
Remains, Peale Says 

New York—United States air defense 
philosophy is moving toward a “mixed”’ 
\ir Force which will combine manned 
iircraft supplemented by missiles, ac 
cording to Mundy I. Peale, president of 
Republic Aviation Corp 

He said he “wouldn’t want to hazard 
1 guess’ on the proportions of manned 
iircraft to missiles, but he emphasized 
to the New York Society of Security 
Analysts here last week that “there will 
ilways be need for manned airborne 
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Thermocouple Wires 
Quality - Variety - Delivery 


~~ 


Thermo Electric makes thermocouple and thermocouple extension wires 
for every possible use—actually over 1500 varieties. Just a few seconds 
with a T-E Wire Catalog will find the exact type you need. Solid and 
stranded conductors are available in all standard calibrations. The most 
modern types of insulations will meet ail conditions of moisture, chemi- 
cal action, abrasion and high temperature. Our own complete facilities for 
wire Crawing, insulating and calibrating guarantee you unmatched quality. 
Prompt delivery on most types from our large stock. 
Write for New Wire Catalog No. 32-C 


Thermo Electric @.ic 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Lid., Brampton, Onl. 
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Structures Engineers 


The Columbus Division of North American Aviation offers posi 
tions in structural design and analysis. Development of the T2J 
jet trainer and the A3J Vigilante, an advanced weapon system, 
are two of the major projects causing our continuing staff expansion 
Additional development work must be accomplished in all fields of 
structures, including structures subject to high temperatures 

Structural Designers will work in an integrated group ...a group 
composed of designers responsible for their own stress and weights 
calculations. 

We also need Airframe Design Engineers capable of handling 
analytical aspects of component design as well as layouts. Experi 
ence integrating weight, stress, or loads information into design 
desired. 

If you are interested in advancing from a “board job” to a design 
position, send resume to 


H. Keever, Manager 

Engineering Personnel, Box AW 61 
North American Aviation, Inc. 
4300 East Fifth Avenue 

Columbus 16, Ohio 


THE COLUMBUS DIVISION OF 


NORTH AMERICAN AVIATION, INC. x 


Home of the T2J Jet Trainer and the A3J Vigilante 





No matter where it comes from... . 
ultra-high angular velocities, skin-friction, 
conduction or radiation from the burners .. . 
today’s airborne bearings spin in tempera- 
tures that approach ever closer to the soften- 
ing point of conventional steels. 

Unceasing research work here at Roll- 
way strives for new understanding and con- 
trol of limiting forces . . . and for practical 
metallurgical combinations that will enable 


©@ TYPICAL OF ROLLWAY R & D WORK IS 
THIS JET AIRCRAFT HYDRAULIC PUMP BEAR. 
ING, FEATURING A BROACHED INNER RACE. 


Baby, it’s HOT inside ...... 


aerodyne engines to fly faster, higher and 
further with less mechanical friction drag. 

Rollway service extends all the way 
from down-to-earth estimates of lead time 
to closely-held schedules of delivery dates. 
Maybe we have what you want now on test. 
Costs nothing to find out. Just write or wire 
Rollway Bearing Co., Inc., 582 Seymour St., 
Syracuse 4, N. Y. 


ROLLWAY 


BEARINGS 





COMPLETE LINE OF RADIAL AND THRUST CYLINDRICAL ROLLER BEARINGS 


pm 
ENGINEERING OFFICES: Syrocuse @ Boston © Chicago © Detroit « Toronto © Pittsburgh « Cleveland @ Seattle « Houston e Philadelphia « LosAngeles ¢ Sanfrancisco 
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WRITE AVCO TODAY 


Titan nose cone from Avco— The recent flight of the Air Force Titan ICBM was achieved by the 
free world’s most advanced rocket technologists. Avco scientists and engineers, pioneers in missile reentry 
work, are members of the Titan team. They are contributing areentry vehicle designed to withstand the 


scorching friction during the reentry phase of the ICBM’s planned intercontinental range flight. And now, 
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Avco has been chosen as the associate contractor for the reentry vehicle of the next Air Force ICBM... the 


mighty, solid-fueled Minuteman. A We - oO 


AVCO MAKES THINGS BETTER FOR AMERICA / AVCO MANUFACTURING CORPORATION / 750 THIRD AVENUE, NEW YORK 17, N. Y. 
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Critical problems in weapons 
system testing: the reduction 
of test time with increased 
test reliability ...the 
reduction of equipment costs 
with increased test flexibility. 


The search for a system 
meeting these requirements 
has led to the SCATE concept 
of standardized block design. 


SCATE—Stromberg-Carlson 
Automatic Test Equipment— 
embodies existing hardware 
as a nucleus. 


Implementation with special 
stimulus generators and 
response monitors rounds out 
the SCATE system, which 
meets the testing needs of any 
weapons system, component, 
or sub-assembly ... 


and is flexible, 
self-checking, self- 
calibrating ... 
brings lower cost, 
new speed and 
reliability to 
weapons testing. 


Brochure available 
on request. 


GD 
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vehicles, whether they be aircraft or 
space vehicles.” 

Peale noted that in developing mis- 
siles, ““we must remember that we face 
the incredibly difficult job of trying to 
duplicate the human skills of a_ pilot 
with mechanical, electronic and other 
control devices. In my opinion, we will 
never completely do this.” 

Peale also cited the rising cost of 
aircraft compared with the “enormous” 
cost of missiles. He claimed that, in 
production quantities, one interconti- 
nental ballistic missile wing may cost 
$1 billion. 

Discussing Republic’s financial pic- 
ture, Peale said the company has a cur- 
rent backlog of $42,019,000 and said 
indications now are that Republic will 
later negotiate contracts to carry pro 
duction through 1962. Republic F-105 
Ihunderchief jet interceptor is pro- 
gramed for production through 1962. 

He estimated Republic sales for 1958 
will be about $203 million; net income, 
based on preliminary figures, will be 
about $5 million, with earnings per share 
about $3.39, against $4.15 in 1957. 
Peale predicted that in 1959, although 
productivity will increase, sales will be 
lower, explaining that this is due to 
“accounting treatment given to differ- 
ent tvpe contracts.” 

The company will move from a cost 
plus fixed fee to a fixed price basis, re- 
cording sales and earnings only upon 
physical delivery of aircraft, as con- 
trasted with progress bills and reim- 
bursements made on cost plus fixed fee 
contracts. 

Republic’s working capital at the end 
of 1958 fiscal vear is about $36,038,000, 
or the equivalent of $24.48 a share, 
marking a hike of some $1,138,000 in 
working capital during the vear. 

Defining the F-105 as “the most ver- 
satile weapon system ever devised,” 
Peale said the airplane is constantly be- 
ing changed and improved to improve 
design . . . “pushing obsolescence 
further into the future.” He continued: 

“When we reach that inevitable 
point-of-no-return, we have plans for 
second and third generation F-105s... 
radical new models like twin-engine 
STOL and VTOL versions, a strike 
recon version, a multipurpose export 
version for the NATO countries.” 

Turning to Republic’s diversification 
program, Peale said the Missile Divi- 
sion should show about $6.4 million in 
sales for Fiscal 1958, a vear in which it 
doubled its business. He pointed out 
that the division this year will build ex- 
perimental versions of the Swallow 
supersonic drone, in addition to service 
test production work on the SD-3 pro 
peller driven drone. 

Republic, he said, also has under- 
taken comprehensive study of an anti- 
ICBM missile and an anti-satellite mis- 
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Terrifically 
thrifty... 
Unlimited in Utility 
("ay uy — UO SHRPIANRI, 
ELECTRIC TRUCKSTER 


Built to carry a half-ton payload plus operator and passenger, the three- 
wheeled Cushman 734 Electric Truckster is a versatile and penny-pinching 
performer. You save money, gain convenience in light hauling, plant super- 
vision and security, warehouse service, personnel transportation and many 
other jobs. Built for rugged duty with a big 455%” by 614% flat bed, the 
Cushman 734 Electric Truckster travels up to 50 miles without recharging. 
Fiber glass cab is available as optional equipment. 
Ask your dealer for FREE Comonctration o: or wee for illustrated /iterature 


Sold and serviced nationally — replocement os ae SEED GED CED CUED GED GS GD aa 
ports immediately available Eg “CUSHMAN MOTORS 
1060 No. 21st, Lincoln, Nebr 
Please send complete information on the 734 Electric Truckster. | 


Ca cusnman ae 
(MOTORS S ioics 
A subsidiary of Outboard Marine Corporation city 
LINCOLN, NEBRASKA 


Deoler inquiries invited 














Fluoroflex-T (Teflon) hose for high pressure systems 
now tested to the new Resistoflex standard of 


250,000 


instead of industry-recognized 100,000 cycles 
Dept. 213 RESISTO F LEX Corporation, Roseland, N. J. 














® Design © Research ® Development 
® Electrical Controls © Gearing © Bearings 


Projects include constant speed drives, 
hydraulic motors, pumps and other com- 
ponents for commercial and military air- 
craft and missiles. 


Send Resume and Technical Background Data to: 


SUNDSTRAND Personnel, Dept. A, 1401-23rd Ave., Rockford, Il. 


SUNDSTRAND AVIATION 














sile, along with other sophisticated 
projects. 

In the helicopter field, sales of the 
Sud Alouette II are “not easily come 
by,” Peale mentioned. The difficulty is 
not with the product, he explained, but 
in the tight financing position of op- 
erators. Republic is taking “a long, 
serious look” at the Sud Model 3200 
triple- -turbine helicopter (AW Dec. 29, 
p. 25) which Peale said has potential 
for local transportation and commuter 
service operations. 

In the research and development 
field, which has $35 million earmarked 
for Republic’s varied programs, between 
$8-10 million will be spent this year, 
mostly in construction and outfitting of 
the new Engineering Research & De 
velopment Center on Long Island. 

Peale said, in reference to Republic’s 
R&D and space technology efforts, “un 
fortunately there seems to be an impres- 
sion that this was a sudden do-or-die 
decision on our part.” Generally, he 
said, the program simply reflects long 
standing company policy of * ‘keeping 
on top of rapidly changing technology.” 

Projects include: 

@ Studies on practicality of establishing 
a manned observation post on the 
moon. 

¢ Complex formula for determining 
proper trajectory for a lunar probe 
which has been worked out by Repub 
lic scientists. 

e Study programs on hot oils, magneto 
hydrodynamics, and protective coatings 
to withstand Mach 5 re-entry tempera 
tures. 

¢ Proposals for a manned hypersonic 
bomber for Strategic Air Command. 

Republic, Peale noted, also has done 
considerable development work on 
strategic orbital re-entry vehicles for the 
period between 1960-70; an earth orbit 
ing boost-glide weapons system, plus a 
proposal — a man in space and re- 
turn him safely. 


AMC Contracts 


Wright-Patterson AFB—Ohio: Follow- 
ing is a list of unclassified contracts for 
$25,000 and over as released by the 


Air Materiel Command: 

Tube Division, Radio Corp. of America 
Harrison, N. J., procurement of research 
and development of methods and techniques 
for manufacturing high sensitivity photo 
multiplier tubes, (PR XL-8-1410-7268) 
$36,929. 

Republic Aviation Corp., Farmingdale 

. Y¥., materials, services and equipment 
necessary to bring the XF-103 program 
to an orderly conclusion and to provide 
future manufacturing development methods 
for titanium and high-temperature steels 
(PR PB-8-MMP-6301), $272,311. 

Sylvania Electric Products, Inc., Empo- 
rium, Pa., improvement of the design, re- 
peatibility and producibility of the SN- 
2146C tube for the purpose of establishing a 
firm specification, (PR PB-8-MMP-6234 
and amendment no. 1), $136,295. 

Crucible Steel Co. of America, Midland 
Pa., development of methods and machinery 
for cold rolling titanium and titanium alloy 
to close thickness tolerances of less than 
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The 
Record Breaking 


* 


1917 m.p.h. a 


Proved the world’s fastest rotorcraft 


Fairey’s Rotodyne vertical take-off airliner has established 
; . s d- Subject to F_A.I. Confirmation 
itself as the fastest rotorcraft in the world. On 5th ( ; ’ ) 
January, 1959, it flew round a 62 mile closed-circuit record 


course at an officially observed average speed of 191 


m.p-h. for a new world convertiplane speed record—at 

cruising power and operational weight. 

This record, almost 50 m.p.h. faster than the correspond- 

ing helicopter record and 30 m.p.h. faster than the 

absolute speed record for helicopters, confirms Fairey’s OT0 He 
claim that the true V.T.O. airliner is here, now, for city- 


centre to city-centre journeys, needing no expensive 


-owered by Napier Eland turbo-props 


airfields, wasting no valuable time. 


THE FAIREY AVIATION COMPANY LIMITED American Licensee: 
HAYES « MIDDLESEX THE KAMAN AIRCRAFT CORP. 


ENGLAND ¢ AUSTRALIA ¢ CANADA BLOOMFIELD, CONNECTICUT 
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work in the fields of the future at NAA 


DYNAMICS 
ENGINEERS 


Immediate openings for vibra- 
tion, flutter, and dynamic anal- 
ysis engineers to work on the 
most advanced weapon systems 

such as the B-70, the F-108, 
and the X-15, first manned 
space ship. 


A background in AE, ME, or 
other applicable experience is 
necessary. Qualified vibration 
engineers will calculate and 
measure vibration levels for 
consulting on procedures to 
insure crew comfort and work 
out vibration environment prob- 
lems on equipment of particu- 
lar airframes. The flutter and 
dynamic analysis engineers will 
evaluate flutter characteristics, 
including servo systems, of par- 
ticular airframes by analytical 
techniques and by the use of 
dynamic models, and conduct 
other studies relating to gust 
penetration, landing, and taxi 
conditions. 


For more information please 
write to: Mr. A. B. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


THE LOS ANGELES DIVISION OF N 


NORTH 
AMERICAN “@4 
AVIATION, INC. 
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+24% with a flatness of 1% or less using 
material which has a width greater than 
48 in., (PR PB-8-MMP-6204), $53,990 

Crucible Steel Co. of America, Midland, 
Pa., development of methods and techniques 
for rolling titanium alloys reduced to an 
acceptable minimum differential between 
longitudinal and transverse properties ca- 
pable of forming final aircraft components, 
(PR PB-8-MMP-6199), $94,296. 

Crucible Steel Co. of America, Midland, 
Pa., development of methods for consistently 
producing .010 to .100 in. thick titanium 
alloy sheet with a flatness of 1% or less, 
(PR PB-8-MMP-6201), $121,000. 

Westinghouse Electric Corp., Dayton, 
Ohio, hich temperature silicon switching 
device, (PR 08738), $69,427. 

Westinghouse Electric Corp., Dayton, 
Ohio, miniaturized power transformers, (PR 
PB-8-MMP-6634-1), $170,552 

Research, Inc., Hopkins, Minn., arresting 
cable, pop-up device for engaging jet air- 
craft, (PR @8582), $193,921 

Eltel-MeCullough, Inc., San Bruno, Calif., 
construction of CD-16 and CD-18 tubes for 
environmental testing and statistical evalua- 
tion, (PR PB-8-MMP-6275), $946,743 

North American Aviation, Inc., Los An- 
geles, structural analysis and flutter analy- 
sis reports, (PR 14470), $120,205 

Doehler-Jarvis Division, National Lead 
Co., Toledo, Ohio, investigation of the effect 
of ultra high pressure exerted on castings 
during and prior to solidification, (PR PB- 
8-MMP-6153), $46,776 

Pioneer Parachute Ce., Manchester, 
Conn., canopies and accessory hardware for 
experimental parachute systems for use 
with classified items, (PR 56438), $39,866. 

Systems Research Laboratories, Inc., 
Dayton, Ohio, development of high tem- 
perature radiation-resistant thermometers 
(PR PR-8-MMP-5699%), $51,335 

Pioneer-Central Division, Bendix Avia- 
tion Corp., Davenport, Towa, survival kit 
assemblies for service test, (PR DG-9-01A- 
7215 and 57125), $30,000, 

Dynamic Research, Inc., Los Angeles, de- 
velopment, fabrication and evaluation of a 
service test quantity of two recharging 
units, liquid nitrogen or oxygen, including 
supporting spare parts for three months 
operations, (PR MG-8-4310-316 and amend- 
ment no. 1), $86,479 

Standard Steel Works, Inc., Kansas City 
Mo., type MH-1 compressed gas cylinder 
semitrafler in accordance with MIT-S-4972 
and spare parts for storage, transportation 
an@ herdiine of vartone ecomnressed rases 
(PR MP-9-2330-30115), $696,296 

John 1. Thompson & Co., Washington 
D. C., storing and distribution of Air Force 
forms and publications, (PR CG-9-P-1007) 
$300.000 

The American Coleman Co., Littleton, 
Colo., one vehicle, aircraft movement, un- 
conventional type, up to 500,000 Ib. gross 
weight for B-52 aircraft with supporting 
data, (RFQ 33-600-59-5002), (PR MP-9- 
2420-30105), $57,508 

International Electronics Engineering, 
Inc., Washington, D. C., maintenance serv- 
ices for data reduction and specialized in- 
telligence equipment. (PR ATI-59-LP-19), 
$50,343 

Fay, Spoffard and Thorndike, Inc., Bos- 
ton, title IT architect-engineer inspection 
services, (PR PM-8-X-5618, 5623 and 5622), 
$26,370. 

Laboratory for Electronics, Inc., Boston, 
five man years of engineering services to 
support AN/APN-105 Doppler radar pro- 
gram for F-105 aircraft, (PR PE-8-ST- 
3772), $135,889 

Morse Instrument Co., Hudson, Ohio, vari- 
ous replacement parts for C-1A & C-1B 
timer, A-13 & EL-1A dryer, A-8 & EH-7 
processors and D-1, EN-1A, A-14A, A-18 
and E-1 printers and ground support equip- 
ment, (PR MO-8-6740-2665, MO-8-10B-750, 
MO-8-6760-2543, MO-8-6760-2595 and MO- 
8-6760-2607) $49. 069 

Waste King Corp., Los Angeles, type 
MA-1 supersonic pitot tube for F-101 and 
F-104 aircraft, (PR PE-7-05C-3696 and 
$016), $84,578. 

Propeller Division, Curtiss-Wright Corp 
Caldwell, N. J propeller 
components for C-133B aircraft, spare parts 
and data, (PR PE-8-O3A-3743 and 4015), 
$3,051,747. 
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Avoid false 
test results with 
GLENNITE 
internally 
ungrounded 
accelerometers 


Now you can avoid one of the major 
causes of false test results — spurious 
“ground loop” voltages by using in- 
ternally ungrounded GLENNITE acceler- 
ometers., 

These units contain sensitive seismic 
elements internally insulated from the 
mounting stud by rugged ceramic insu- 
lation. You can employ a single point 
ground at the data handling or record- 
ing equipment by using a combination of 
these accelerometers with ungrounded 
GLENNITE amplifiers and filters. 

GLENNITE accelerometers are avail- 
able in uni- and triaxial models — wide 
acceleration and temperature ranges. 

A complete line of associated un- 
grounded electronic equipment includes 
filters, amplifiers, connectors and othe 
related units. 

For complete data on Gulton instru- 
mentation systems grounded or un- 
grounded — contact your local Gulton 
representative or write us direct. 





Call in Gulton 


From transducer to readout, Gulton is 
capable of meeting all your instrumen 
tation needs. if you have a measure 
ment problem, why not call in a Gulton 
instrumentation Engineer. His broad ex 
perience in shock and vibration meas 
urement can prove invaluable to you 











GULTON INSTRUMENTATION DIVISION 


Gulton 
industries, 
inc. 


Metuchen, 
New Jersey 





SAFETY 
State Department Report on C€-130 Crash _in Russia: U.S. Monitors 


(U. S. State Department after several 
months investigation has formally charged 
that Soviet interceptors attacked and shot 
down a U. S. Air Force Lockheed C-130 
last Sept. 2. The Department says the un- 
armed aircraft, which crashed inside the 
Soviet border, was attacked on the Turkish 
side of the border while taking part “in a 
world-wide Air Force project to study the 


FASETA BOEHMO-BOSTYEINMX CHA 
OPCAM MUHMCTERCTBA OBOPOMM CONOBA CCP) propagation of radio waves transmitted by 
U.S. radio stations.” All 17 crewmembers 


aboard the aircraft are believed to have been 
Haar BbICOKOE MACTEPCTBO killed. The Soviet government has conceded 
HAUSER ABMALIO that the C-130 crashed inside USSR ter 
ritory but denies it was attacked by Russian 
planes. To back its claim that the C-130 was 
attacked and shot down, the State Depart 
ment has released translations and photo- 
Cayera com, uneyr, corsa yaer- stats of two articles from Sovetskaya Avia- 
sath Susans iyon. © senays Guaee- tsyia, Russian Air Force daily new spaper, 
apparently describing the attack; what the 
department describes as a transcript of an 
intercepted radio conversation between the 
Soviet pilots who attacked the American 
plane; a chronology of its protests, and the 
Soviet replys. Aviation Weex is reprint- 
ing the articles and reports in full. ) 
On Sept. 2, 1958, an unarmed United 
States Air Force C-130 transport aircraft 
disappeared while on a flight in Turkey. 
Seventeen men were aboard the plane 
As the result of an investigation con- 
ducted by the United States Air Force in 
Europe (USAFE), it was determined that 
the plane had been intercepted and attacked 
by Soviet fighter aircraft in the region of 
the Turkish-Soviet frontier near Kars, Tur 
FAMETA BORNNO sonayuex key, following which it had crashed in flames 
OFFA MIMUCTEPCTRA OBoPoNss 42) “ee in Soviet Armenia. On Sept. 24, 1958, the 
ee ‘ remains of six men were turned over to 
United States authorities 


Missing 11 Men 


The U.S. government has repeatedly 
pressed the Soviet government for the -re 
turn of the missing 11 members of the 
crew of this plane or for information re 
garding their condition and whereabouts 
In its latest written communication on this 
subject, a note of Oct. 16, 1958, the Soviet 
government repeated its earlier denials that 
any further information was available regard 
ing members of the crew of the plane 

On Nov. 13, 1958, Deputy Under Secre 
tary of State Robert Murphy made a lengthy 
oral representation to Soviet Ambassador 
Mikhail A. Menshikov, presenting him with 
evidence that Soviet fighter planes had inter 
cepted the C-130 and shot it down without 
regard to the rules of civilized international 
practice. Mr. Murphy said that the United 
States wished a settlement of this case. He 

2 emphasized that some of our = —- been 
A : _ killed, that there were certain rules of con- 
» Cmpemumeasnan amaxka onan. 2ato- | CTOTRROCTS eae popes duct in the civilized world, and that the 

a8 Be sapespe% wo pane wx kanevan Ponawwra suonsns ma'one | an HCRAUNES NaRyT  aerp ; United States government hoped the de- 

. sanatxe. Bor on xngopuapyer aapesbome. even. sired information regarding the 11 miss- 

ing men would be promptly forthcoming 

The Soviet ambassador said that he would 

convey the details of this representation to 


ARTICLES from Sovetskaya Aviatsyia, Russian Air Force Daily newspaper (reproduced in part . 
none ain what i ly + as ine 4 . his government. (A full account of Mr 
above), contain what is apparently a description of the attack. The caption to the top photo > 

Ac.‘ coe , : Murphy’s representation is included here.) 
reads—“‘Operator Junior Sergeant A. Gvozdev, Komsomol member rated excellent in combat The Soviet government did not reply to 
and political training, is tracking the target.” In the bottom photo of Russian airmen appa- 4},;, representation 
rently working at a situation plotting board, the caption reads—“In the photograph (left to On Jan. 7, 1959, the Vice President of 
right) Navigator Captain N. Romanyuta, Plotters Privates D. Pankeev, N. Budarin, S. Ichin.” the United States received the First Deputy 
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Soviet Attack on Air Force Transport 


Chairman of the Council of Ministers of 
the USSR., Mr. Anastas I. Mikoyan. Dur 
ing the course of their conversation, the 
Vice President raised the question of the 
11 missing crew members of the C-130 
Referring to the desirability of reducing ten- 
sions between the United States and the 
Soviet Union, the Vice President said it 
would be useful to make progress on matters 
like this one. He said it would be helpful 
if the Soviet government gave the United 
States government an indication or a state- 
ment about what had happened te the men 
involved. The Vice President said that the 
C-130 case has great emotional impact in 
the United States. Great concern is felt 
about this case by the American people. 

Mr. Mikoyan replied that the Soviet gov 
ernment had given all the information it 
had. He said that there was no sense in their 
trying to hide anything and wondered why 
the Americans were so suspicious about this 

The Secretary took up with Mr. Mikoyan 
on Jan. 16, 1959, the ¢ Hoan sa by Soviet 
planes of the unarmed C-130 and asked 
for information regarding the 11 missing 
crew members. He pointed out that re- 
sponse by the Soviet government to our 
representations would help to satisfy seri- 
ous anxieties felt by the American people, 
who want the missing men returned, and 
that a meaningful response would be a 
helpful step from the standpoint of United 
States-Soviet relations 

Mr. Mikoyan said that the Soviet govern- 
ment had done all that it could, that all the 
bodies had been returned, and that the 
Soviet government did not know about any 
other personnel. Mr. Mikoyan protested 
that there would be no point in the Soviet 
government holding any bodies or living 
crewmen, and he expressed the Soviet gov 
ernment’s lack of understanding and irri 
tation over the U.S. government's insistence 
concerning this case. He denied that the 
plane had been shot down, asserting that 
it had crashed. 

In view of the refusal of the Soviet gov 
ernment to respond satisfactorily to this gov 
ernment’s representations on this case, the 
United States government reserves its rights 
with reference to the human and material 
losses incurred as a result of the Soviet action 
of Sept. 2, 1958 

The remains of six members of the crew 
of the C-130 were returned to United 
States authorities on Sept. 24, 1958 


Murphy Presentation 


On Nov. 13, 1958, Deputy Under Secre- 
tary of State Robert Murphy received Soviet 
Ambassador Mikhail A. Menshikov, who 
was accompanied by Maj. Gen. Mikhail N 
Kostiouk, Air Attache of the Soviet Em 
bassy at Washington 

Mr Murphy recalled Ambassador 
Menshikov’s past statements regarding his 
desire to promote improved U.S.-USSR 
relations and better understanding between 
the two countries. He then referred to the 
loss of the United States Air Force C-130 
in Soviet Armenia on Sept. 2, 1958, as a 
cause of grave misunderstanding. He ex 
pressed the hope that the Ambassador 
would cooperate in removing this misunder 
standing. 
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Mr. Murphy told the ambassador that 
it was difkcult for the United States 
government to understand why the Soviet 
government had supplied no information 
regarding the crash until 10 days after 
the incident had occurred and then had 
furnished only a fragmentary report. Mr. 
Murphy reviewed the facts in the case 
and informed the ambassador that it ap 
peared to the United States government that 
the American pilot, as a result of the sig 
nals transmitted by radio beacons in Soviet 
Georgia and Armenia, had probably made 
a navigational error which resulted in his 
unintentionally crossing the Soviet border 
The plane, having thus flown into Soviet 
territory, had been shot down by Soviet 
fighter aircraft without regard to the rules 
ot cwilized international practice, as though 
it were an enemy aircraft. The tail assembly 
had been shot off and the plane had fallen 
out of control. 

There had been 17 men in the plane, 
but the remains of only six men had been 
returned to the American authorities. Ac 
cordingly, the United States government 
was making this demarche to the Soviet 
government through Ambassador Menshikov 
for information in the possession of the 
Soviet government regarding the men who 
were still missing. Mr. Murphy said that 
he could not emphasize enough the gravity 
with which the United States government 
viewed this case. The United States gov 
ernment wanted the facts. It wanted to 
know what had happened to the men 

Since the ambassador had questioned Mr 
Murphy’s statement that the United States 
plane had been shot down by Soviet fighter 
aircraft, Mr. Murphy offered to have played 
for the ambassador a recording of the radio 
conversation between the Soviet pilots who 
had shot down the C-130. The ambassador 
declined to listen to this recording, saying 
that he was not competent to assess it from 
a technical point of view. Mr. Murphy ex 
plained that it was for that reason that the 
Soviet Air Attache, General Kostiouk, an 
aviation expert, had been invited to accom 
pany the ambassador on his call. Mr: 
Murphy explained that the ambassador 
had been summoned in order that facts 
known to the United States government 
might be communicated to him as Soviet 
ambassador to the United States for convey 
ance to his government. Mr. Murphy said 
that it was Ambassador Menshikov’s r 
sponsibility, as Soviet ambassador to the 
United States, to listen to the representations 
that were being made to him. The Soviet 
ambassador nonetheless refused to listen to 
the tape recording. Mr. Murphy then gave 
the ambassador a transcript in Russian of 
the recording. 

Ambassador Menshikov stated that the 
Soviet government had replied to the notes 
addressed to it by the United States gov 
ernment on this matter and suggested that 
these replies represented all the information 
available to the Soviet government. Mr 
Murphy replied that evidence in the pos 
session of the United States government in 
dicated that additional and very important 
information was available, and added that it 
was the intention of the United States gov 
ernment to pursue this case further Mr 


Murphy said that the United States gov- 
emment wished a settlement of this case 
He emphasized that some of our men had 
been killed, that there were certain rules of 
conduct in the civilized world, and that 
the United States government hoped the de 
sired information regarding the missing men 
would be promptly forthcoming. 

Mr. Murphy then briefly reviewed the 
case once more, pointing out that the op 
eration of Soviet radio beacons in the area 
might easily have induced a navigational 
error on the part of the pilot. He said that 
the plane had entered Soviet airspace in 
error, and not intentionally 

Mr. Murphy then read most of a transla 
tion of any article entitled “Great Skill: A 
Swift Attack,” which had been published 
in Soviet Aviation, the newspaper of the 
Soviet Air Force, on Sept. 20, 1958. When 
he had concluded, the Soviet ambassador 
asked Mr. Murphy whether what had been 
read were fiction. Mr. Murphy then handed 
the ambassador photostatic copies of the 
article and a preceding one on the same 
subject. Mr. Murphy once more told the 
ambassador that the United States govern 
ment regarded this case with extreme grav 
ity Ambassador Menshikov said that he 
would convey the details of this represen 
tztion to his government 


Incident Chronology 


@ Sept. 2: An unarmed USAF C-130 trans 
port aircraft, attached to the 7406th Support 
Squadron based at Rhine-Main Air Base, 
Frankfurt, Germany, disappears between 
Trabzon and Van, Turkey, while participat 
ing in a world-wide Air Force project to 
study the propagation of radio waves trans 
mitted by United States radio stations. The 
plane was on a flight from Adana to Trab 
zon to Van and back to Adana, all within 
Turkey. Aboard the aircraft were 
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Simpson, 


First Lt. Ricardo M. Villarreal, Laredo, 
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Mass 
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cow delivers a note to the Soviet Ministry 
of Foreign Affairs, and the American Em- 
bassy in Tehran orally approaches the Ira- 
nian Foreign Ministry, asking for any avail- 
able information regarding the plane and 
its crew of 17. 

@ Sept. 8: The Soviet Foreign Ministry 
orally informs the American Embassy at 
Moscow that the Soviet authorities con- 
ducting the investigation requested in the 
embassy’s note of Sept. 6 desire to know 
in what region the plane might have ap- 
proached the Soviet border. In _ response 
to the embassy’s question, the Ministry 
states that the Soviet authorities have no 
information about the plane. 

@ Sept. 12: The Soviet Foreign Ministry 
delivers a note to the American Embassy at 
Moscow in which it is stated that a USAF 
aircraft has been found 55 kilometers north- 
west of Yerevan in Soviet Armenia. The 
note further states that remains of bodies 
were found “from which it is possible to 
assume that six members of the plane crew 
perished.” The note charges a deliberate vio- 
lation of the Soviet frontier. In answer to 
oral questions put by the United States 
Charge d’Affaires, Richard H. Davis, the 
Soviet Foreign Ministry states it has no 
further information to add to that given in 
the note. The Charge d’Affaires requests 
that a further search for the missing men be 
made, that an officer of the embassy or an 
other United States official be permitted to 
visit the crash site of the plane and that 
arrangements be made for the transfer to 
American authority of the remains of the 
six crew members mentioned in the Soviet 
note. 

© Sept. 13: The American Charge d’ Affaires 
in Moscow delivers a note to the Soviet 
Foreign Ministry requesting information as 
to the whereabouts and condition of the 
1] missing men and stating that the 
United States expects full cooperation from 
the Soviet government in granting access to 
the crewmen and in returning them. The 
note also requests that representatives of the 
embassy accompanied by technical experts 
as may be required to investigate the circum- 
stances of the crash be permitted to visit 
the scene of the crash and that facilities be 
extended to them for effecting identification 
of the victims and arranging for the transfer 
of their remains to appropriate United States 
authorities. The note goes on to reject the 
Soviet charge that the plane intentionally 
violated the Soviet frontier and states that 
the United States government is unable to 
understand the delay of the Soviet authori- 
ties in furnishing it with the limited intor 
mation contained in the Soviet note of 
Sept. 12 or the oral denial of any informa 
tion made by a Foreign Ministry official. It 
states further that the United States Air 
Force has information to the effect that the 
plane was intercepted by three Soviet fighter 
aircraft in the region of the Soviet-Turkish 
frontier, that following the interception the 
plane proceeded eastward under the control 
of the Soviet aircraft, and that shortly after 
this an explosion was heard and a large col 
umn of smoke was observed rising at a point 
within Soviet territory. Finally, the note 
demands complete information regarding the 
circumstances surrounding and following the 
interception. In answer to a question of the 
Charge d’Affaires, the Ministry official to 
whom the note was delivered repeats that 
the Soviet authorities have no further in- 


formation regarding the missing men 
@ Sept. 15: The American Charge d’ Affaires 
in Moscow, Richard H. Davis, asks Acting 
Soviet Foreign Minister Kuznetsov when a 
reply to the note of Sept. 13 will be forth 
coming and if he has any further informa 
tion on the missing men, pointing out the 
anguish suffered by the men’s relatives. The 
Acting Foreign Minister replies that he has 
no further information, that a reply will 
be expedited, and that these unpleasant 
affairs would be avoided if American planes 
would stop enetrating Soviet airspace. 

® Sept. 17: Soviet Deputy Foreign Minister 
Firyubin repeats the answers given two days 
earlier by the acting foreign minister to the 
same questions put by the American Charge 
d’ Affaires. 

© Sept. 19: The Soviet Foreign Ministry 
replies to the American Embassy's note of 
Sept. 13. The reply states that the Soviet 
government has no information on the 1] 
a crewmen and indicates the willing 
ness of the Soviet government to transfer to 
the American authorities the remains of 
six members of the crew found at the site 
of the crash. The note denies that Soviet 
fighter planes intercepted the USAF C-130 
in the area of the Furkish- Soviet frontier 
The American Charge d’Affaires again 
presses the Acting Soviet Foreign Minister 
for information on the 11 missing men but 
is told that the Soviet government has no 
information about them. The Charge 
d’Affaires also reiterates the request that 
American officials be permitted to examine 
the wreckage at the scene of the crash, but 
is informed that this would not be possible 
In response to a question, the Acting Soviet 
Foreign Minister tells the American Charge 
d’ Affaires that he has nothing to add to 
what is in the note concerning the circum 
stances surrounding the crash. 

@ Sept. 21: The American Embassy at Mos 
cow delivers a note to the Soviet Foreign 
Ministry again requesting information on the 
missing 11 crewmen. The note also requests 
the transfer without delay of the remains 
and all materials which will facilitate identi 
fication of the six airmen who are known to 
have perished. 

© Sept. 24: The remains of the six airmen 
are delivered by the Soviet authorities at 
Leninakan on the Soviet-Turkish frontier 
to the Air Attache of the American Embass\ 
in Ankara. 

@ Oct. 3: The American ambassador at 
Moscow hands to the Acting Soviet Foreign 
Minister a note requesting further informa 
tion on the plane. The note repeats the 
description of the interception of the USAF 
C-130 by Soviet fighter aircraft in the 
area of the Turkish-Soviet frontier and 
states that it must be assumed that the 
Soviet fighter pilots involved have knowledge 
of the circumstances surrounding the crash 
of this unarmed plane. The note states that 
in view of this, the United States govern 
ment cannot understand why the Soviet gov 
ernment appears unable to furnish informa 
tion on the circumstances of the crash or 
on the whereabouts and condition of the 
missing 11 airmen. After again rejecting the 
Soviet charge that the C-130 intentionall; 
violated the Soviet frontier, the note requests 
information on the crash and on the miss 
ing men, requests that United States tech 
nical experts be permitted to examine the 
wreckage at the crash site, and states that 
the United States reserves the right to full 
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This 30-foot high Unicycle is designed for 
preliminary exploration of the Moon, 
once a base camp has been established. 
It's entirely constructed of inflated, rub- 
berized fabric, with the exception of 
strengthening members, hatches and a 
few other items of equipment. Gyros 
stabilize and steer the vehicle; electric 
motors furnish the driving power. 
Electricity for the motors and instru- 
mentation comes from solar batteries 
mounted in the “‘parasol"’. The cleated, 
rotating wheel upon which the Unicycle 
travels is made of inflated tubes. A spare 
wheel, carried around the body, acts as 


Lunar Unicycle 


a bumper in traversing narrow defiles. 
Built in two sections, these wheels are 
assembled by belt-lacing type fasteners. 

The upper level, the navigating and 
communications deck, is ringed with 
recording and surveying instruments. 
Living quarters make up a middle deck 
and below is the hold with supplies, 
spacesuits, oxygen equipment and spare 
apparatus. 

ln the background, two of the expedi- 
tion's ferry ships are seen; one landing, 
one unloading in the bright Earthlight. 
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compensation for the loss of the aircraft and 
its equipment. 
@ Oct. 6: In the course of a conversation on 
another matter raised by the ambassador, 
Deputy Under Secretary of State Robert D. 
Murphy requested Soviet Ambassador Men 
shikov for information on the missing 11 
airmen and for access by United States au- 
thorities to the crash site of the C-130. The 
ambassador states that the Soviet govern 
ment has no further information on the 
matter and that, since the crash site was 
probably in a restricted frontier area, the 
United States was asking to visit a closed 
area in the Soviet Union. Mr. Murphy asks 
Ambassador Menshikov to inform the 
Soviet government of his comments, adding 
that the United States has evidence that 
the C-130 was shot down. 
@ Oct. 16: American Ambassador Thompson 
is handed a note by Soviet First Deputy 
Foreign Minister Kuznetsov in Moscow. 
The note reiterates the statements contained 
in earlier Soviet communications on this 
subject to the effect that no further informa- 
tion is available and that the United States 
bears the responsibility for the incident. 
@ Nov. 4: The Air Force announces the 
identification of four of the six crew mem- 
bers who perished in the crash and whose 
remains were transferred to American ofh- 
cials on Sept. 24. The Air Force announces 
that the two crew members whose remains 
were not identified will be buried at Arling 
ton National Cemetery with full military 
honors. The crew members identified were: 
First Lt. John E. Simpson, Richland, 
Wash. 
Capt. Rudy J. Swiestra, Compton, Calif. 
First Lt. Ricardo M. Villarreal, Laredo, 
Texas. 
Capt 
Conn 
@ Nov. 13: Deputy Under Secretary of State 
Robert D. Murphy receives Soviet Ambas- 
sador Menshikov, who is accompanied by 
Maj. Gen. Mikhail N. Kostiouk, Air 
Attache of the Soviet Embassy at Washing- 
ton. Mr. Murphy presents the Soviet Am 
bassador with evidence that Soviet fighter 
planes intercepted the C-130 and shot it 
down 
@ Jan. 7, 1959: Vice President Richard M. 
Nixon, during a conversation with Soviet 
First Deputy Premier Anastas I. Mikovan, 
asks that the Soviet government give the 
United States government an indication or 
a statement about what happened to the 
11 missing crew members of the C-130. Mr 
Mikovan replies that the Soviet government 
had given all the information it had 
@ Jan. 16: The Secretary of State, during 
a conversation with Soviet Deputy Premier 
Mikoyan in the afternoon of Jan. 16, asks 
about the fate of the crew of the C-130. 
Mr. Mikoyan says that the Soviet govern 
ment had done all that it could do. Mr 
Mikovan declares that the plane had not 
been shot down 


Edward J. Jeruss, New Haven, 


Radio Transcript 


(Following is the State Department's 
translation of the conversation among the 
Soviet fighter pilots which the Department 
says was recorded during their attack on 
the C-130.) 

I am at maximum speed... 
Roger. 

What is yours? 

3,000. 
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I read you excellently. 
583, I read excellently. 
I read 18 excellently. 
Understood altitude 
Understood. 
In the northwest, about 7 balls here. (Seven 
balls apparently refers to the cloud layer 
below the air craft. Seven balls would 
mean 70% cloud cover.) 
Very poor, almost none. 
130? 
Roger, 330. 
582, I have taken course 330, altitude 80. 
Roger, I am taking. 
You are, understood, altitude 90. 
Roger, 40 kilometers 

poor, I cannot see the 
point yet. 
No, not visible, it doesn’t matter. 


100. 


onentation 


o.*. ¥ 
180 I have taken. 
201, passed the second. 
I am 201. I can see the fence well 
(“Fence” is believed to be a reference to 
the Turkish-Soviet border. ) 
Roger. 
Roger, proceed in a slight climb toward 
your point. 
. altitude 100. 
My course is 200. 
Roger. 
Roger. 
Roger. 


Roger, I have already turned toward the 
point, over 136, now I am turning toward 
135. 

Yes, I am over 136 now 

Roger. 

Roger, I am approaching your point 

I am turning to 180, I am taking... 
to 135, 

Roger... 

Roger, I am approaching your point 

My altitude is 110. 

Roger, I am looking. 

I am climbing, I am 201, I am climbing. 
Roger. 


No, I 


Roger, . . . 582. 

I am looking. 

To the south there is, 2-3 balls. 
582, I see the target, to the right. 
I see the target, a large one 

Its altitude is 100, as you said. 

I am 201, I see the target, attack! 
I am 201, I am attacking the target. 
You are understood. 

I am attacking the target. 

Stand by 

The target is a large one. 

Roger 

Attack, attack, 218 attack. 

Stand by 

582 


Roger. , 


Roger 
Attack by four fourths. 

The target is a transport, four-engined. 
Roger. 

Roger. 


201, 1 am attacking the target. 
ane <a 
201. 
Target speed is 300, I am going along 
with it. It is turning toward the fence. 
.. the target 1s burning 
There's a hit. 


The target is burning, 582. 
The target is banking 
It is going toward the fence. 
open fire 
218, are you attacking? 
Yes, yes, I. 
The target is burning . . 
The tail assembly is falling off the target 
82, do you see me? I am in front of th 
target 


look! 
Oh? 
Look at him, he 
already falling 
Yes, he is falling, I will finish him off 
boys, I will finish him off on the run 
The target has lost control, it is going down 
Now the target will fall 
82, a little to the right 
The target has turned over . . 


will not get away, he i 


The target is falling . 
218, no? 
Do you see me? 

form up 
82, I sce, | am watching the target, 1 sex 
Aha, vou see, it is falling 
Yes form up, go home 
After my third pass, the 
burning 

in succession 
Roger, I am turning . 
Roger 
16,577, give the altitude, mission. 
Who asked? I did not understand, 


target started 


eo 


Altitude 100, toward 135. 

Roger 

Repeat, where are you? 

On the left, on the left, below. 

Well, let’s form up, follow. Let’s go. 
I have tanks . . . the group 

Oh? 

I have tanks 

Yes 

577, you passed 134? 

Yes, yes, | am going toward 135, 

I see you, proceed, contact the 

I am 201] 
Altitude is. still 
climb a little higher to there 
Roger, 

Roger 

Over 130 I am climbing. 
Roger 


3,000, but I wi 
from below 


only 


Yes, let's 
That's right, go off to the left. 


We are beginning 

577, how do you read me? I am 16, 

Excellently, I read you excellently, 

You should be altitude 120, in the area of 

134, 135: watch out for the fence 

Roger. 

582, how do vou read me? 

582, 16 is asking you. 
(Continued on page 115) 


I am 16, 
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582, how do you read me? I am 16. 
582, why don’t you answer 16? 
Roger, this is 577 talking to you. 
Switch off . 
I did not understand you, repeat. 
Ah, no, not received yet. 
582, how do you read me? I am 16 
I am 201, repeat what you said. 
. . I am located here to the north of 
130. 
I read you excellently, I am 57 
Well, I am betweer 134 and 35. 
Roger, I am climbing 
Roger. 
582, how do you read me? I am 16. 


_ 


583, how do you read me? I am 16. 

577, do you have communication with 82? 
I will ask now. 

582, I am 577, how do you read me? 

Go home, why are you fooling around there 
some place? 

Said he has gone home 

82, did you understand me? I am 577. 
Roger, 582 to point 107, will land 

I am 16, Roger, you should be at 12 in 
that area 

Roger, Roger, I am climbing. 

Roger, I will take 350. 

Br ikes 

\pproach 


577, I have taken 350. 


577, on communication. I am 16 
I read you excellently, my course is 350, 
I am proceeding to the far one 
Roger, where are you? 
Approximately on the traverse of point 107 
Roger 
My altitude is 10 absolute, I am climbing 
farther, 
16, Roger 
Roger. 
577, vour course is 100 deg.? 
Yes, I am turning toward you, . . . ordered 
Roger, I see you 
Roger 
I read 129 excellently, I am 16 
I do not authorize 
577, for communication. I am 16 
I read you well 
I see you, approach the point from the 
north. 
Roger, Roger, I am turning toward 130 
Give 
I am proceeding toward 130 from point 
108. 
I did not understand vou 
Roger, I am going on 10, I am climbing 
farther 
Excellent, 11 
Roger 
I read you excellently, 11 
159. 12 
577, approach the point for a landing. I am 
16. 
Roger, I am descending. 
Excellent, 11 
129, 12 
Excellent, 11 
I read excellently 
129, 12. 199, 11 
199, 12. 
577, where are you? 
I am approaching the old point. 
How is your fuel? 
Well, only the wing tank has run out. 
I did not understand. 
(Continued on page 117) 


AVIATION WEEK, February 16, 1959 








M-3 Arcweld Creep Rupture Tester, custom de- 
signed for labs which test smaller size specimens or 
use lighter loads. 
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NOSE CONE SPLICE JOINTS ARE FASTENED WITH HS67 
PINS, TYPE 431 STAINLESS STEEL, HEAT TREATED TO 125,000 
PS| MINIMUM SHEAR. THE HS60M COLLARS ARE R MONEL. 


WING SPARS, FRONT AND 
REAR, HAVE SPAR CAPS AT- 
TACHED TO WEB SECTIONS 
WITH HS92 PINS, A286 
ALLOY, HEAT TREATED TO 
95,000 PS! MINIMUM SHEAR 
HS60M COLLARS ARE USED. 


“X-15 - A CHALLENGE 
FOR FASTENERS 


WING ATTACH STRUCTURE IS ASSEMBLED WITH INTERFERENCE FIT 
HI-SHEAR RIVETS. THE HS128 PINS ARE 17-4PH STAINLESS STEEL, 
HEAT TREATED TO 120,000 PSi MINIMUM SHEAR. THE HS91 AND 
HS92 PINS ARE A-286 ALLOY, HEAT TREATED TO 95,000 PS! MIN- 
IMUM SHEAR. BOTH PINS USE HS60M R MONEL COLLARS. 


**HI-SHEAR TRADEMARK REGISTERED U.S. PAT. OFFICE. U.S. PATENTS 2,355,579 


2,355,580; 0.138.579; OTHER U.S. AND FOREIGN PATENTS PENDING 


The X-15 research vehicle... ready for the first manned 
probe into space... with speeds exceeding 3600 mph... 
for altitudes above 100 miles...to withstand 1200°F... 
a challenge for fastening techniques. 


The selection of the Hi-Shear rivet for use in the X-15 is 
an outstanding example of how this and other high 
strength fasteners are being developed at Hi-Shear 
research facilities to keep pace with the ever changing 
requirements of the aircraft and missile industries. 


The Hi-Shear rivet still offers the lightest strength-weight 
ratio of any swaged type fastener, simplicity of installa- 
tion and service reliability established by sixteen years 
acceptance by industry. 


Contact your Engineering Standards Group or write to us for 
specific fastener data. 


= bhihus RIVET TOOL COMPANY 


2600 WEST 247TH STREET © TORRANCE © CALIFORNIA 





The wing tanks have just now run out. 
What is your altitude? 

Well, altitude is 5,000, I am descending. 
You should be at 5,000 over the point now 
Roger. 

Excellent, 11. 

Roger, you have. Roger. 

129, 12. 

Roger. 

577, vou are descending, where are you? 
I am approaching the small one, altitude 5. 
Left turn, with an approach for landing. 
Roger. 

Excellent, 11. 

I cannot. 

77, over you. 

Excellent, 11. 

159, 12. 

577, landing gear is down, landing. 

Did not understand you. 

Landing gear is down, landing. 

I authorize landing 

Full flaps. 

Roger, the wind is from the right at 90, two 
to three meters 

Roger. 

After a run to metal. 

Excellent, 11. 

159, 12. 

Excellent, 11. 

199, 12 

Excellent, 11. 

199, 12 

Excellent, 11. 

199, 12. 

Excellent, 11. 

229, I cannot. 

I read excellently. 


199, 12. 
Excellent, 11 
16, lam 573 
16, lam 5 
16, lam 5 
munication? 

199, 12. 

68, I am 573, how do you read me? 

573, I read excellently. 

Why is 16 silent there? 

Just a minute. 

S1, I am 573, I have communication with 
I am ending communication with 


, how do you read me? 
ie > 
3, how do you read me? 
73, how do you read me, for com- 


mine, 
vou 
573, for communication. . . 
I read well. 
You also... 
Now I am approaching the place where 
ours were working. 
Roger, approach . . . 
I am going close to our side 
81, how do you read me? I am 573. 

I am 573, how do you read? 
It is necessary to go past orientation point 
135, orientation point 132 to the 
north, and far . . 


Sovetskaya Avia‘syia 


The two articles from Sovetskaya Aviatsyia 
released by the State Department are be- 
lieved to be descriptions of the Soviet attack 
on the C-130, although no firm reference 
is made to an attack against an actual air 
craft and it is inferred that the flight is a 
training mission. The articles which ap- 
peared in the Soviet air force newspaper ap- 
proximately three weeks after the C-130 
crash, Sept. 19 and Sept. 20, described the 
flight of four aircraft on an intercept mis 


sion. Two of the aircraft identified in the 
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articles, 582 and 201, are also identified in 
the radio transcript of the Soviet pilots’ con 
versation during the attack against the 
C-130. Course positions mentioned in the 
articles also are similar to those in the radio 
transcript. The articles were signed by a 
Maj. Meshkov.) 


‘Great Skill: Part I’ 


The vigilant fighting men at one of the 
anti-aircraft defense posts detected the aerial 
target. They did not know what it was or 
where it would go; however, they imme 
diately assigned a number to the target 
and it was sent out for warning at once 
The specialists at the radar set, who are 
always watchful and know their job well, 
immediately prepared for work and intensi 
fied observation of the air situation 

Now the target appeared on the com 
mand point plotting board. It was plotted 
by the senior plotter, Pvt. First Class Borsh 
chenko who has a rating of excellent in 
combat and political training. This dili- 
gent and disciplined fighting man recorded 
the course of the “enemy” with short pre- 
cise chalk marks. 

Duty Officer Kulikov observed the work 
of the plotter. This officer has years of 
experience in flying operations, in the air 
battles of the concluding phase of the Sec 
ond World War in which he shot down two 
enemy aircraft, and much experience carry 
ing out missions for protection of the air 
borders of our native land. 

Flights had been completed only 1-14 hr 
before this time. The tohting men at the 
command point had to work for a consid 
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International Story of 

ROCKETRY and SPACE 
EXPLORATION 





HALEY, president 


N OW ANDREW G 
4 Astronautical 


of the International 


Federation, tells the exciting story of 
rocketry from earliest beginnings to to- 
day. Famous men and milestones 

facts on rocket production in U.8. and 
abroad and a glimpse of the future 
With 170 dramatic illustrations and au- 
this huge book explains 
operate. Describes 


X-15, Sputnik, 


thoritative text, 


exactly how rockets 
Atias, Titan, Thor, Nike, 


Vanguard, Explorers. And it looks ahead 


to incredible accomplishments 


FREE EXAMINATION: Mail! coupon to ex- 
amine book 10 days free. If not delighted, 
return it; owe nothing! 


D. VAN NOSTRAND COMPANY, Inc., 
Dept. 622, Princeton, N. J. 
(in Canada, 25 Hollinger Rd., Toronto 16) 


Send me—for 10 days’ free trial—Recketry and Space Ex- 
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$2.50 a month for 2 months. 
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Address 
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C SAVE—< "heck here if enclosing full payment ($6.75) 
with coupon Then WE pay shipping Same return 
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HALFCO WAS FIRST 


with the two-piece in- 
tegral bearing originated 
in 1944, 


FIRST... 


with close radial tol- 
erances of .0001 to .0008 
inches. 


FIRST... 


with high heat treat 
steel and stainless steel 
outer races. 


and now! 
FIRST... 


with a COMPLETE TEST 
FACILITY, designed and built 
at U.S. BEARING for research 
and qualification of bearings 
and rod ends under conditions 
of load, motion, vibration and 


environment. 
* 


COMPLEMENTED BY AN ENGI- 
NEERING DIVISION ENGAGED IN 
A STRESS AND STRUCTURES 
PROGRAM ON A FIRST-LINE JET 
FIGHTER AIRCRAFT. 


U.S. Potent 2,462,138 
Exclusive Manufacturer and 
Supplier of Haltco Bearings 








BURROUGHS COMPUTATION GUIDES ATLAS INTO ORBIT 


Back of the- history-making Burroughs computation that guided the Atlas Satellite into orbit 
and that also guides the big bird to its earthbound targets—lies a dedication to continuing 


advancement. Coming: even greater developments geared to the mounting challenge of the space age 


Burroughs Corporation 


“NEW DIMENSIONS / in computation for military systems” 




















erable time. They were checking the loca- 
tions of aircraft in the air, vectoring fighter 
aircraft on targets, and doing everything 
possible to make flight control easy for the 
commander. The rest period did not last 
for long. “The senior chief decided to check 
our vigilance,” thought Maj. Kulikov, and 
looked around by force of habit—all the 
specialists wese at their places and ready 
for work. The first data which came in to 
the command point made Maj. Kulikov pick 
up his ears; the target, gaining altitude, was 
approaching the area guarded by the fighter 
pilots of air formation “*X.” 

“The aircraft must be intercepted. at 
maximum distance,” decided the ofhcer and 
informed the fighter aircraft to be ready 

The navigator, Capt. Romanyuta, who 
had just come on duty, and the plotters 
were at the table working on the vector 
plotting board. The first cross bearings on 
the movement of the target were made by 
Private Budarin according to the data 
which he received from the operator, Junior 
Sgt. Gvozdev. 

The cross bearings appeared on the over 
lay at specific time intervals. Next to them 
were bare figures for altitude, speed and 
azimuth, After evaluating the air situation, 
Capt. Romanyuta quickly made calculations 
for scrambling the fighter aircraft. 

“201, take off as a pair,” ordered the 
officer. The reply: “There is a dust storm 
at the airfield. Takeoff is impossible.” 

This unexpected complication did not 
dishearten the officer. He pressed the micro 
phone button again and commanded, “582, 
take off as a pair.” 

Other fighter aircraft received this com- 
mand. Instantly the engines roared and 
quickly the pair of jet fighter aircraft are 
off to meet the “enemy.” 

Seven minutes later when the dust storm 
subsided, two more interceptors took off. 
Immediately new cross bearings appeared 
on the overlay. The plotter, Pvt. Pankeev, 
started to work. According te information 
which he received from the rated opera- 
tor, Brattsev, the fighting man first drew 
1 line for the flight course of the fighter 
aircraft which had taken off for intercep- 
tion, and then began to plot the target. 

In the same room Senior Lieutenant 
Communist Pavlov and Komsomol member 
Konstantinov are working bent over the 
brightly illuminated screens of the plan 
position indicators. Local objects hinder 
them in observing their fighter aircraft. 
However, they see the target well and in 
form the vectoring navigator, Capt. Roman 
yuta, concerning the character of its flight 

At all posts the well-trained fighting men 
are working—at the screens of the radar 
set, at the air situation plotting board and 
at the vectoring table. Now all their 
thoughts are directed at one thing—reliable 
tracking of the target, ensuring successful 
vectoring of the fighter aircraft and inter- 
ception of the “enemy” on the distant ap- 
proaches. 

By their harmonious coordinated efforts 
they are accomplishing one great task. Every 
fighting man always remembers this and 
carries out his duties with great conscien- 
tiousness. Even here Capt. Romanyuta, al- 
though he was very busy, commended the 
excellent work of the operators and _plot- 
ters—the tracking of the target was re- 
liable and without gaps 

The navigator’s calculations proved to 
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All This and Savings, too! 


A physical laboratory and a chemical laboratory 
equipped to explore, to extend, to confirm your 
findings on materials and processes. 


Bending equipment that subdues tough metals; 
forms conventional or intricate shapes into accu- 
rate rings . . . the easy or the hard way. 


Flash welding that joins like Damon and Pythias. 
Heat treating that conditions rings for strenuous, 


critical service. 


This is King Fifth Wheel, pioneers with GE of the 
practical applications for Rene 41 in jet aircraft 


engine rings. 


Our services and facilities are at your command, 


King 


FIFTH WHEEL CoO. 


* ©. Son 7808 
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Plexiglas 


...aviation’s standard 
transparent plasti 


Boeing 707's 98 windows are triple-glazed with PLEXIGLAS. Outer and middle panels are made of stretched PLEXIGLAS 55. 


“Where there’s Progress, there’s Plexiglas”’ 


Prexictas ts a trademark, Reg. U.S. Pat. Off. and in principal countries in 
the Western Hemisphere. 


Canadian Distributor: Crystal Glass & Plastics, Ltd., 130 Queen’s Quay East, 
Toronto, Ontario, Canada. 


PP Chemicals for Industry 
ROHM © HAAS 


— COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 








be precise, and the commands fitted the 


situation. Steadily the fighter aircraft were 
ipproaching the indicated area. The ten 
sion in the work of the command point 
became still greater. It was necessary to 
direct the pilots into an initial position 
which was advantageous for attack and to 
ensure reliable control of the aerial “com 
bat.” 

The busy season at the command point 
vas in full swing 


‘Great Skill: 


‘Combat 
the airfield by radio 

Fighter pilots officers Lopatkov and Gavri 
lov hurried to their aircraft around which 
technicians were working 


Part Il’ 


readiness!” was transmitted to 


hey did not have long to wait. The 
pilots had scarcely taken their places in the 
xckpits, looked around and determined 
that all was in order when the command 
“582, take off as a pair.” After take- 
fighter aircraft received instructions 
to proceed to square “X.”” A few minutes 
vere needed to get to the assigned area, 
Immediately the leader of the pair, Senior 
Lt. Lopatkov, reported this to the command 
point where Capt Romanyuta was carrying 
it his duties at the vectoring table 
Course 360, altitude 11,”" was transmit- 
ted from the command point 


Came 
off the 


Officers Lopatkov and Gavrilov are pilots 
n their third year of service. They have 
ide only about ten flights apiece for inter- 
eption of aerial targets. They have earned 
the praise of skilled fighter pilots by their 
persistence in acquiring techniques and 
kills and their fortitude in flights 

Fighting men are always proud to have 
Upon command 
from the command carry out 
ich flight departure with special care and 
skill and put into it all their training, the 
remarkable powers of youth and the strong 
On this day it was the 


h faith placed in them 
point they 


vill of fighting men 
The pilots carried out each command 
vith the utmost precision, They understood 
well that timely detection and attacking of 
the target depended on their coordinated 
ind precise actions. Course 330 300 
And almost immediately, a turn to 180 deg 
Having done this, Lopatkov and his wing 
target. The 
maneuvered in altitude and 
changed speed. However, the fighting men 
it the radar set tracked the target steadily 
From various places the vectoring 


samc 


man began to draw near the 


‘enemy” 


is before 
table received precise data on the flight of 
the target and the interceptors. Now two 
pairs of fighter aircraft were overtaking th 
enemy 

With sparse, laconic commands, Capt 
Romanyuta directed them closer and closer 
Now he informs the pilot, “the target is in 
front, to the right, below.” 

Against the background of the variegated 
landscape, Lopatkov’s practiced eye noted 
the silhouette of the aircraft. “I see the 
target!” said the pilot 

Lopatkov and Gavrilov, even though they 
vere some distance apart, almost simulta- 
neously thought that it would be necessary 
to “shoot” at the most vulnerable spots at 
close range 

The leader, Lopatkov, dashed in to at- 
tack first and switched on his gun camera. 
\fter him, officer Gavriloy attacked the 


enemy.” He succeeded in making three 
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passes. When the wing man made a com 
bat turn and broke off the attack, the second 
pair of fighter aircraft entered the “‘battle.’ 
These were Senior Lieutenants Kucheryae 
and Ivanov. After them the first pair carried 
out another successtui attack on the target 
“582, land at airfield ‘X’.” This order was 
not transmitted to the pair fortuitously. The 
fighter aircraft had little fuel and there 
might not be enough for the flight to their 
own airheld. Furthermore, the senior chief 
wanted to thank the pilots personally for 
exhibiting a high state of training and pei 
sistence in intercepting the target. Several 
minutes later the fighter aircraft landed at 
the airfield one after another. Excited and 
just a little tired after the interception just 
carried out, the pilots gathered together 





That was fine, said quickh 
Just as in actual combat 
lo be sure the flight was 
ommented Kucheryaey 
Che general drove up to the pilots. H« 
shook their hands warmly and thanked them 
for their successful execution of the mission 
We serve the Soviet Union,” the officers 
answered simultaneously 
Somewhat later the developed films wer 
shown to the general. This first-class fighter 
pilot looked them through attentively and 
remarked with satisfaction 1 The 
attacks were competent and rapid, and the 
firing was excellent 
Chis high evaluation of the pilots’ actions 
bears witness that their combat skill is 
increasing from flight to flight 


(avrilov 
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made to resist 
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The 


designed to carry man into the ionosphere, 


world’s first rocket space ship, 


is painted with a Rinshed-Mason heat- 


resistant black enamel 


This super tough 


finish was made expressly for North 


American Aviation, Los Angeles Division, 


manufacturers of the X-15 


Aerody- 


namic temperature build-up to 


+1200°F. is expected as this ‘black 


phantom” reaches the re-entry 
phase into the earth’s atmosphere 


The R-M 


enamel is expected to with 


at hy person speeds 


stand these extreme tempera 
tures and to dispel the absorbed 
heat at the fastest possible rate 


Your inquiry cordially invited 


RINSHED-MASON COMPANY 


Detroit 10, Michigan 
Anaheim, Calif. 


Windsor, Ontario 
Canada 
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aa ree > 


ELECTRO IC 
SYSTEMS 
ENGINEERS 


Work on America’s most 
advanced weapon systems 


At North American Aviation 
work on such top-level projects 
as the B-70 and F-108 weapon 
systems and the X-15 manned 
space aircraft has created 
unique careers with a tremen- 
dous engineering potential. 
Openings exist for 

Top-Level Systems Engineers 
interested in performing ap- 
plied research for the labora- 
tory evaluation of such complex 
electronic systems as fire con- 
trol, bombing systems, mission 
and traffic control systems, air 
data, and automatic flight con- 
trol. Evaluation consists of the 
integration of related electronic 
systems and related interfer- 
ence problems. 

Other top-level positions are 
available in radome develop- 
ment, antenna development, 
and infra-red. 

Minimum requirements are ac- 
tual experience plus B.S., or 
advanced degree in E.E. and 
Physics. 

For more information please 
write to: Mr. A. B. Stevenson. 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


THE LOS ANGELES DIVISION OF N 
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Changes 

James W. Clyne, director-international 
commercial and military sales, Douglas Air 
craft Company, Inc., Santa Monica, Calif. 
Also: Russell A. Denzer, staff assistant to 
the director; J. W. Shaver, European mili- 
tary sales representative (Geneva, Switzer- 
land); Bruce T. Dayton, South American 
sales manager (Rio de Janeiro, Brazil) 

Lyman C. Josephs, III, chief engineer- 
aircraft, Chance Vought Aircraft, Inc., Dal- 
las, Tex 

Howard P. Mason, Pacific Missile Range 
base manager, Acrojet-General Corp., Azusa, 
Calif 

R. J. Mitchell, commercial manager, The 
Decca Navigator Co. Ltd., London, Eng- 
land 

John C. Riedel, senior project engineer- 
electronics, and Donald E. Lovelace, senior 
project engineer-transducers, Endevco Corp., 
Pasadena, Calif. 

John M. Ruffner, industrial sales manager, 
Fenwal, Inc., Ashland, Mass 

John J. Marick, senior project engineer, 
Test Equipment Division, Consolidated 
Diesel Electric Corp., Stamford, Conn. 

George W. Church, assistant manager- 
aviation products, Aviation Electronics 
Products Group, Bendix Radio Division of 
Bendix Aviation Corp., Baltimore, Md. 
E. D. Hart succeeds Mr. Church as engi- 
neering manager 

Ernest Leist, senior field engineer to head 
Aerojet-General Corp.'s field activities on 
the Navy Polaris fleet ballistic missile at 
Patrick AFB, Cape Canaveral, Fla 

William C. Woodward, manager-aircraft 
and missiles sales, Aluminum Company of 
America, Cleveland, Ohio 

Edward W. Schening, general manager, 
Military Electronic Computer Division, Bur- 
roughs Corp., Detroit, Mich 

John R. Harkness, clectronics manager, 
Bendix-Pacific Division of Bendix Aviation 
Corp., North Hollywood, Calif 
Barker, Jr., staff 
Corp , West 


Wensley 
Chandler-Evans 
Conn 

William T. 


engineer, 
Hartford, 


Lucas, manager-navigation 
systems sales, and Eugene T. Mueller, 
manager-communications and sonar sales, 
Electronics Division of Stromberg-Carlson, 
a division of General Dynamics Corp., 
Rochester, N. Y 

Robert V. Burns, manager of the Day 
ton, Ohio, office of The Martin Co., Balti- 
more, Md 

E. H. Schaefer, chief of the newly estab- 
lished Manufacturing Engineering Depart- 
ment of Autonetics, a division of North 
American Aviation, Inc., Downey, Calif. 

Dr. Douglas Duke, technical advisor in 
space technology, Radiation, Inc., Mel- 
bourne, Fla. 

W. J. Chadburn, manager of field oper- 
ations-electronics, Aeronautical and Instru- 
ment Division, Robertshaw-Fulton Controls 
Co., Anaheim, Calif. 

Dr. Edward K. Blum, director, and Don- 
ald W. Gantner, associate director, Com- 
putation and Data Reduction Center of 
Space Technology Laboratories, Inc., Los 
Angeles, Calif. 








FLIGHT DATA and 
CONTROL 
ENGINEERS 








Cross new frontiers in system 
electronics at The Garrett Corpo- 
ration. 

High-level assignments in the de- 
sign and development of system elec- 
tronics are available for engineers in 

the following specialties: 


1, ELECTRONIC AND FLIGHT DATA 
SYSTEMS AND CONTROLS A wide 
choice of opportunities exists for 
creative R & D engineers having 
specialized experience with control 
devices such as: transducers, flight data 
computers, Mach sensors, servo-mech- 
anisms, circuit and analog computer 
designs utilizing transistors, magamps 
and vacuum tubes. 


2.SERVO-MECHANISMS AND 
ELECTRO-MAGNETICS Requires engi- 
neers with experience or academic train- 
ing in the advanced design, development 
and application of magamp inductors and 
transformers. 


3. FLIGHT INSTRUMENTS AND TRANS- 
DUCERS 
1) DESIGN ANALYSIS Requires engineers 
capable of performance analysis 
throughout preliminary design with 
ability to prepare and coordinate re- 
lated proposals. 
2) DEVELOPMENT Requires engineers 
skilled with the analysis and synthesis 
of dynamic systems including design 
of miniature mechanisms in which low 
friction freedom from vibration 
effects and compensation of thermo 
expansion are important. 





4. PROPOSAL AND QUALTEST 
ENGINEER For specification 
review, proposal and qualtest 

analysis and report writing assign- 
ments. Three years electronic, 
electrical or mechanical experi- 


ence required. 


Forward resume to: 
Mr. G. D. Bradley 


9851 S. Sepulveda Bivd. 
Los Angeles 45, Calif. 


DIVISIONS : 
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Aero Engineering 
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AiResearch Spoiler 


Servo Control System t 


olan elilelelel ae 


‘ 


CL-28 and CL-44 § ge? 


A substantial increase in aileron 
effectiveness is achieved by the 
AiResearch Spoiler Servo Control 
System which augments the function 
of the aileron by increasing the rate 
of roll of the aircraft. Full spoiler 
surface travel is achieved in 0.5 sec- 
onds by electromagnetic clutching 
of the 4 H. P. power servo. 

The added control surface of the 
Spoiler Control Servo System oper- 
ates on the inboard side of each 
aileron. This AiResearch electro- 
mechanical system automatically 
synchronizes the spoiler control sur- 
face to move simultaneously with the 
aileron by utilizing a magnetic am- 
plifier and position transducers in 
the closed loop servo system. 


v 


u: 


This new Spoiler Control System 
is but one of the many types of elec- 
tro-mechanical systems developed 
and manufactured by AiResearch. 
Other recent examples include ra- 
dar antenna positioning equipment, 
magnetron and Klystron tuning de- 
vices, and safe-arm mechanisms for 
missile igniting. 

The company’s more than 20 years 
of experience in the development 
and manufacture of electro-mechan- 
ical equipment extends into aircraft, 
ground handling, ordnance and mis- 
sile systems of all types. AiResearch 
capability and system responsibility 
can meet your specific electro- 
mechanical requirements. Your in- 
quiries are invited. 
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TO PILOT 


AILERON 
ac TRANSDUCER 


ws 
POSITIONER 


CONTROL AILERON 


SPOILER 


ROTARY 
ACTUATOR 


A 
SPOILER TRANSDUCER 


ENGINEERING REPRESENTATIVES: AIRSUPPLY AND AERO ENGINEERING, OFFICES IN MAJOR CITIES 


AiResearch Manufacturing Divisions 


Los Angeles 45, California + Phoenix, Arizona 


Systems, Packages and Components for: AiRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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EXPANDING THE FRONTIERS OF SPACE 
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Lockheed Missiles and Space Division ! 
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—_ma}——_FLY WEATHER-WISE 


These weather items prepared in consultation with the United States Weather Bureau 


CIRCULATION PATTERNS 


. Clockwise circulation of air around High Pressure areas 
and counter-clockwise flow around Lows in the northern 
hemisphere are well known to most pilots. However, 
there are some lesser-known features of Highs and Lows 
which have become apparent with the progress made in 
upper air analysis. 


Warm Highs—Extend to levels above 10,000 ft. with 
temperatures generally warmer than Standard Atmos- 
phere. As this type of High extends farther aloft, it 
often assumes an elliptical shape with major axis lying 
N/S to form a Ridge. This Ridge normally moves very 
slowly, blocking eastward movement of weather systems 


at lower levels, often causing prolonged periods of fair 
or rainy weather in adjacent areas. Weather in warm 
Highs is usually dry, fair and often hazy. 


Cold Lows—Extend to high levels with temperatures 
generally colder than Standard Atmosphere. Their nor- 
mal eastward movement slows until sometimes the cen- 
ter aloft becomes stationary or even retrogrades west- 
ward. This is called a Cold Low because of concentration 
of cold temperatures near the center. V-shaped elonga- 
tion of these Lows toward the south is referred to as a 
Trough and marks region of wind shift and possible 
clear air turbulence. 


rorecast: Jop Flight Performance with 





Mobilgas Aircraft and Mobiljet fuels! 


For piston engines: Mobilgas Aircraft helps assure availability 


of full power from takeoff to landing. 


For jet engines: Mobiljet fuels available for wide extremes in 
flight temperature conditions. Free flow assured under all con- 


ditions. Excellent thermal stability. 


You’re 
Miles Ahead 
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BUSINESS FLYING 





DESIGNER BENSEN sits between tandem rotor-props of new B-10 VTOL prototype. 


Bensen Tests Low-Cost VTOL 
Powered by Tandem Rotor-Props 


By Erwin J. Bulban 


Sport gyroplane designer Igor Bensen 
has been testing a new low-cost pow- 
ered vertical takeoff and landing air- 
craft which he expects to have fully 
developed and ready for production 
this summer, AviATION WEEK has 
learned. Bensen’s tandem twin-fan 
single-place prototype has accumulated 
approximately 15 hr. of flight time to 
date. 

Bensen Aircraft Corp., of which the 
designer is president, plans to interest 
both the military and civilian markets 
in his new Model B-10 VTOL by em- 
phasizing the low cost, design simplicity 
and easy piloting characteristics of the 
aircraft. For civilian users, the air 
craft will be available in either kit 
form or shipped ready-to-fly, as are his 
previous sport gyroplanes. 

Although actual price information is 
not available, an informed source states 
that actual hardware cost of the proto- 
type has been under $3,000. Entire 
development cost on the Model B-10 
so far has been approximately $15,000. 
Detailed information is unavailable, 
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but the flight photograph of the air 
craft shows that the tandem rotor-pro 
pellers are unshrouded and that a sys 
tem of airfoil-shaped longitudinal and 
transverse control and stability vanes 
are employed. Powerplants are verti 
cally mounted 72-hp. McCulloch four 
cylinder aircooled engines. First flight 
was last Aug. 6. 
Model B-10 is 


latest in Bensen’s 


plan to encourage a “grass-roots” in- 
terest in sports flying among teen agers 
and aviation enthusiasts who have 
dropped active interest in flying b« 
cause they believe costs of buying and 
operating conventional aircraft are too 
high. 

Since he began operations at Raleigh 
Durham Airport, N. C., in 1953, fol 
lowing previous rotary wing design work 
with General Electric Co. and Kaman 
Aircraft Corp., Bensen has developed 
and sold a series of light unpowered 
and powered gyroplanes. He estimates 
that to date between 1,000-2,000 of 
his several types of plane are now being 
flown in the U. S. and abroad. He also 
estimates that he has sold several hun 
dred in ready-to-fly form at a price of 
$999 each. 

By far the largest number have been 
built from kits or plans. He knows 
that in many cases several enthusiasts 
have joined to purchase a single set of 
plans from him and built a number 
of the aircraft. 

According to Bensen 
number of gyroplane clubs active in 
this country; one in Michigan has al 
ready built nine aircraft and plans to 
build three more. 

His powered versions have had less 
success than the Gyro-Glider type, pri 
marily they are designed for 
single-ignition engines Avia 
tion Agency requires that aircraft usc 
dual-ignition engines if they are to 
be type certificated. A number of pow 
ered Bensen Gyro-Gliders been 
built here in the experimental hom« 
built classification, he told Aviation 
WEEK. 


Overseas, particularly in so-called un 


there are a 


because 
Federal 


have 


where require 
ments are over 100 
units sold, he stated 
Powered modcls are priced at $2,995 


developed countries 


less critical pow 


ered have been 


with engine. 


USAF Gets First Helio STOL Aircraft 


Three Helio L-28A Super Courier STOL aircraft have been purchased by USAF to evaluate 
operational techniques of the design and their use in supplying isolated stations. Powered 
by 295-hp. Lycoming, 3,000-Ib. Super Courier cruises at 170 mph 








Directs You to Your Course... 
and Keeps You on it 
ARC’S CD-1 COURSE DIRECTOR, TEAMED WITH TYPE 15 OMNI RECEIVERS 


To be sure of the exact headings required to intercept and fly any desired VOR 
radial or runway localizer, pilots no longer need perform exacting mental cal- 
culations. ARC’s Course Director (CD-1), teamed with single or dual omni- 
range receivers, relieves the pilot of many problems — does most of his 
work . . . tells him when he is flying right. No more worries over bracketing 
or missed approaches. 


Simply select the desired VOR or localizer station, set the course director to 
the bearing of the selected track and turn the aircraft until the vertical needle 
of the cross-pointer is centered — then steer to keep the needle centered. The 
aircraft will intercept the right track and follow it. Wind drift is no problem, 
as the instrument compensates for this automatically. 


Here is precision flying . . . simplified navigation, engineered and built to per- 
form dependably. Ask your dealer to install the ARC CD-1, along with a 
dual installation of ARC’s Type 15-E VOR equipment. They work as a 
team for safer flying. 


Dependable Airborne Electronic Equipment Since 1928 


ircraft Radio Corporation soonron, n. s. 


OMNI/LOC RECEIVERS © MINIATURIZED AUTOMATIC DIRECTION FINDERS * COURSE DIRECTORS * LF RECEIVERS AND LOOP DIRECTION FINDERS 
UNF AND VHF RECEIVERS AND TRANSMITTERS (5 TO 360 CHANNELS) *  INTERPHONE AMPLIFIERS * HIGH POWERED CABIN AUDIO AMPLIFIERS 
10-CHANNEL ISOLATION AMPLIFIERS © OMNIRANGE SIGNAL GENERATORS AND STANDARD COURSE CHECKERS © 900-2100 MC SIGNAL GENERATORS 








JATO ROCKETS boost Super 18 twin-engine climb rate nearly 600 fpm.; by 500 fpm. on 


one engine with airplane at full gross weight. 


JATO Approved for Super 18 


First business airplane of under 10,- 
000 Ib. gross weight to be fitted with 
l’AA-approved factory-installed standby 
rocket motors for emergency use, has 
been delivered by Beech Aircraft Corp. 
to Weyerhaeuser Timber Co., ‘Tacoma, 
Wash. Delivery followed development 
of the installation and an extensive 
flight test program at the airframe 
manufacturer's Wichita, Kans., plant on 
the Weyerhaeuser Twin Beech Super 
18. Installation of the new Aecrojet-Gen- 
eral 1SNS-250 “Junior JATO” rocket 
motors, installed behind each of the 
airplane’s 450-hp. Pratt & Whitney 
R985-AN14B piston engines, showed 
following results during tests: 
© Increase of 500 fpm. in single-engine 
rate of climb, with airplane at full gross 
weight. 

e Increase of 578 fpm. in twin-engine 
rate of climb with airplane at 7,600 Ib. 
weight. 


Beech currently has a backlog of eight 
additional Super 18s to be fitted with 
the Aerojet-General 250-lb. _ thrust 
Junior JATO rocket motors, a company 
spokesman told Aviation Week. In 
addition to providing factory installa- 
tions, the company is also developing a 
kit which customers may have fitted to 
their Super 18s in the field. The rocket 
motors are offered as optional factory- 
installed equipment at price of $2,960 
Kit will be considerably under this fig- 
ure since installation cost will not be 
included. 

When fired simultaneously, the 
Junior JATO motors add approximately 
100 hp. each to the Super 15's piston 
engines to provide a considerable extra 
safety margin in event of primary power 
loss on takeoff or any other requirement 
for instantaneous power increase ¢ xceed- 
ing normal engine performanacc 

Approval of the installation of the 


ONE SWITCH (left) fires both rockets at once. Motor is placed in engine nacelle (right). 
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work in the fields of the future at NAA 


ELECTRONICS 
ENGINEERS 


Work on America’s most 
advanced weapon systems 


At North American Aviation, 
work on such top-level proj- 
ects as the B-70 and F-108 


weapon systems, and the X-15 


manned space ship, has cre- 
ated unique careers with a 
tremendous engineering po- 
tential. Widen your horizons 
in these fields: Flight Control 
Analysis, Reliability Analysis, 
Flight Simulation, and Sys 
tems Analysis. 


We have immediate openings 
in applied research on radome 
development, antenna develop 
ment, infrared, and acoustics. 


Minimum requirements are 
actual experience plus B.S. 
and advanced degrees in E.E. 
and Physics. 


For more information please 
write to: Mr. A. B. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH \ 


AMERICAN AMA 
AVIATION, INC. 














ON TARGET WITH (/,\@ 


FRONTIER AIRLINES RANGES THE ROCKIES... FLIES 
EXCLUSIVELY WITH RELIABLE AC SPARK PLUGS! 


From Wolf Point, Mont. to Tucson, Ariz., Frontier Airlines’ 
fleet of 25 DC-3s flies over some of the most rugged terrain 
in the world! FAL’s planes spend over 40%, of flying time in 
ascent or descent! Since its founding in 1945, FAL has carried 
over 114 million passengers in perfect safety — a tribute to its 
personnel and equipment. 


Director of Engineering and Maintenance Harvey P. Barnard, 


Jr. states, “AC aircraft Spark Plugs are doing an excellent job Robert Eakle (t), 

, 4 ; . Assistant Foreman 
for FAL! One of the reasons we like AC-271's is because their Accessory Shop, and 
. . . eg oye " : . : Lead Mechanic John 
construction reduces possibility of moisture or contaminants Brennan (R) installing 


in the spark plug barrels!” AC-271's in FAL plane. 


AC aircraft Spark Plugs have been proved in millions of miles 
of flying in commercial, private and military planes. You'll find 
them best for the planes you fly. Massive or platinum electrode, 
get the AC aircraft Spark Plug designed to give you the best per- 
formance in your operation and in the type of aircraft you fly! 


AC SPARK PLUG RP THE ELECTRONICS DIVISION OF GENERAL MOTORS AIRCRAFT 


SPARK PLUGS 


DISTRIBUTED BY: Airwork Corporation: Millville, New Jersey; Miami Springs, Florida; Newark, New Jersey; Atlanta, Georgia; Alexandria, Virginia; Cleveland, Ohio. 
Pacific Airmotive C ti Burbank, California; Seattle, Washington; Oakland, California; Kansas City, Kansas; Denver, Colorado; Chicago, Illinois; Linden, New Jersey. 
* Southwest Airmotive Company: Dallas, Texas; Houston, Texas; St. Louis, Missouri; Kansas City, Kansas; Denver, Colorado 
Standard Aero Engine Lid.: Winnipeg, Manitoba; Vancouver, 8.C.; Edmonton, Alberta 
Van Dusen Aircraft Supplies, Inc.: Chicago, Illinois; Minneapolis, Minnesota; Teterboro, New Jersey; East Boston, Massachusetts; Alexandria, Virginia; Richmond, Virginia; Miami, Florida. 








Junior JATO rocket motors in aircraft 
of the Beech 18’s weight class will 
broaden the already widespread appli- 
cation of Aerojet-General’s equipment 
in the business plane fleet. A large num- 
ber of executive Douglas DC-3s, Lock- 
heed Lodestars and Venturas, Convair- 
liners and other similar category trans- 
perts have been operating with the com- 
pany’s larger 1,000-lb.-thrust Model 
15KS-1000-Al aircraft standby rocket 
motors for several years. Aerojet-Gen- 
eral reports that more than 100,000 of 
the larger units have been operated suc- 
cessfully in military and civilian aircraft. 

Each Junior JATO will deliver its 
250-lb.-thrust, equivalent to about 100 
bp. at 100-mph. velocity, for 15 sec., 
full thrust being developed almost in- 
stantly after an electrical switch in the 
cockpit is activated by the pilot. Power 
rating is based on sea level temperature 
of approximately 59F; thrust varies 
upon tempcrature. 

Beech notes that at —65F, each 
Junior JATO will produce approxi- 
mately 195 Ib. thrust; at 60F, 260 Ib. 
thrust; at 160F, each will produce 360 
lb. thrust. In discussing increased horse- 
power provided by the motors, the 
company says they produce from ap- 
proximately 90 to 110 hp. each, depend- 
ing upon temperatures. Duration also 
varies depending on temperature: at 
—65F, duration of the motors is 19 sec.; 
at 60F, 15 sec.; at 160F, duration is 
ll sec 

Each self-contained solid-propellant 
motor weighs approximately 50 Ib. in- 
stalled, the propellant in each unit ac 
counting for aproximately half of the 
motor’s 42-lb. weight. Standby carriage 
life of each motor is 500 flight hours 
or one year, whichever occurs first. As 
the units approach the end of their 
certificated life, they can be operated 
for pilot familiarization and then re 
placed. Units are not recharged 


Alouette Il Operates 
T . 

In Yosemite Area 

Diverse operations handled by Actna 
Helicopters’ Republic Alouette II tur 
bine-powered helicopter in the past few 
months include spraying blight-infested 
forests in Yosemite, aiding a water re 
sources research project, providing air- 
lift on a construction job and hauling 
forest fire fighters and their equipment 

Che Alouette’s most challenging job 
to date, according to Aetna manager 
Robert Trimble, was to fly 9,000 Ib. of 
bulky freight to the bed of the Ameri 
can River in primitive Forest Hills 
country near the base of the Sierras 
lime for the airlift: 2 hr. 12 min. 

Job required carrying seven sections 
of conduit, each six feet long, four feet 
in diameter and weighing 460 Ib. These 
were carried two at a time, lashed verti- 
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— ENGINEERS 


Interesting, important work ...We are engaged in challeng- 
ing, vital projects offering exceptional advancement possibilities. 
These projects involve advanced FLIGHT CONTROL and FLIGHT 
INSTRUMENT SYSTEMS and also MICROWAVE DATA LINK 
AND CONTROL SYSTEMS. These systems require the application 
of the latest techniques in inertial and electronic control systems and 
involve both military and commercial applications. 

Openings currently exist for Engineers with E.E. degree and 3 to 
5 years experience in electronic equipment, microwave application, 
product design engineering or control engineering. Also M.E.’s with 
degree plus 3 years experience in precision mechanical and electro 
mechanical equipment. Work is on airborne electronics equipment 
and flight control equipment involving systems analysis and electronic 
equipment design. 


rare engineering 
opportunities for fast 
growth with the 
SPERRY PHOENI 


NEW 
x COMPANY 


For a new, fast growing Sperry Division . .. sSPERRY 
PHOENIX is new and moving fast, with its sights set high. Now, you 
can get in on the ground floor of our growth. That's why SPERRY 
PHOENIX is just right for you, if you're looking for an engineering 
job with a bright future. We're new — yet we're backed by the experi- 
ence and stability of the entire Sperry organization: almost a half 
century of continuous growth. You'll work in a modern, air conditioned 
plant, side by side with some of America’s foremost engineers. 


...in Arizona, the state your whole family will love! 
Your wife and children, and you, will] lose your hearts to Phoenix 
Here’s good living, good health ...dry climate in summer, mild 
weather in winter. Yet so varied is Arizona's climate, you can ski 
and swim a few hours apart, same day. You can hunt, fish, golf, ride 
19 theatres, 10 dept. stores, 3 art galleries, 10 radio & 4 TV stations, 
countless good schools and fine restaurants all await you, in Phoenix 
What a good life for your family! What a great chance for you! 


Take Advantage of this Opportunity for Fast Growth and 
Job Advancement Send Resume to: 


Mr. W. Rosetius 
Personnel Manager 


Division of SPERRY RAND CORPORATION 


P.O. BOX 2529, PHOENIX, ARIZONA 
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WING TIPS 


se ata 





TAUT ISN’T RIGHT.When securing your plane with rope, 


it’s a good idea to leave a little slack in the lines. Otherwise, 
if they get wet and contract, they might pull too hard on 


the aircraft’s structure...causing damage that might go 
undetected. Many planes are now being secured with light 
chains to eliminate this hazard. 
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FUELS. Esso is one of the world’s major suppliers of jet 
fuels. Pan American, American and many other airlines 
also use Esso Turbo Oils to lubricate their jet engines. Esso 
Aviation Fuels help all planes — large or small, prop or jet — 
get top performance. You can depend on Esso Aviation Fuels 
to give your plane’s engine the utmost in power and economy. 
REMEMBER! For “Happy Flying”. . . look for the famous 
Esso Sign for the most dependable aviation products. 


SEND IN YOUR TIPS! Do you have your own special safety 
tips you’d like to share with other flyers? If you do, write 
them down — and mail them to: Esso Wmg Tips, Room 3160, 
Esso Standard Oil Company, 15 West 5ist Street, New 
York 19, N. Y. Any tip will be warmly appreciated. And if 
published ... you'll get full credit in the ad. 


ESSO STANDARD OIL COMPANY 


Highways or Skyways...“ESSO RESEARCH works wonders with oil” 








Piper, Cessna Gain 

Gains in sales volumes in the first quar- 
ter of their fiscal years are reported by 
Piper Aircraft Corp. and Cessna Aircraft 
Co, 

Piper notes a 36.6% increase in sales 
over the same period last year, gross for 
the three months ending Dec. 31, 1958, 
totaling $7,462,319, with net income be- 
ing $556,505 an increase of 13.4% over 
last year’s initial quarter. 

Cessna notes sales totaling $20,830, 
000 for the first quarter, ending Dec. 31, 
compared with $20,772,000 in the same 
period last year. 

Piper expects further increase in sales 
volume resulting from step-up in twin- 
engine Apache production to from one 
to one-and-a-half a day in January. This 
spring Piper will introduce its 200-mph.- 
plus Aztec light-twin business plane and 
will schedule twin-engine plane produc- 
tion for two per day for the balance of 
the year. Early this summer, the com- 
pany will begin production of its Pawnee 
agricultural plane. Output of Comanche 
four-place business planes is holding firm 
at four per day. 

Cessna expects that 1959 commercial 
aircraft sales should exceed its record- 
breaking 1958 volume, and also expects 
profits of its new subsidiary, Aircraft Ra- 
dio Corp., to be materially higher this 
year than in 1958. 











cally on either side of the fuselage be 
hind the cockpit. In addition, the Alou 
cette ferried a 610-lb. rotary compressor, 
bags of cement, 600-Ib. reels of cable 
and other equipment for installation of 
the 42-ft. housing for a water measure- 
ment station erected by the California 


Department of Water Resources. Only 
overland access to the canyon was a 
steep and narrow path which prohibited 
movement of the conduit. 

During construction of a complete 
Park Service fire lookout station built 
near the top of 10,400-ft. Mt. Mitchell 
in the Sierra Nevada range, the Alouette 
flew better than the promised one-ton- 
per-hour of 25,000 Ib. of building equip- 
ment and supplies. During the opera- 
tion the base field was moved from a 
spot two miles away from the look-out 
to another field 11 mi. away. Four con- 
struction men were also ferried back 
and forth from a base station at 7,800- 
ft. altitude. 

Loads during this project included 
whole prefabricated roof and wall sec- 
tions, cement, lumber, building tools, 
a compressor, stove, refrigerator and 
kitchen sink 

In addition to ferrving supplies the 
Sud-designed turbine-powered helicop- 
ter flew a series of fire missions, averag- 
ing seven hours of flving per day during 
a five-day period. 

Airlift carried four men a trip in ad- 
dition to 250-300 Ib. of equipment, 
Trimble reports. 

Soon after, the National Park Service 
hired Aectna’s Alouette to spray a 100 
acre patch of blighted pine near the 
crest of the Sierras near Yosemite Na 
tional Park. Operating at 9,400 ft. alti- 
tude, the aircraft sprayed a total of 
2,000 gal. on the area, averaging two 
and a half acres in six minutes. Best 
previous time with other helicopter 
types was about an acre in six minutes, 


Trimble states. 


The Alouette was fitted with two 
specially-designed tanks capable of carry- 
ing up to 80-gal. a trip. 


Umbaugh Signs Production Agreement 


Contract for production of Umbaugh Model 18 two-place $10,000 rotary wing aircraft 
has been signed with Colonial Aircraft Corp., Sanford, Me., builder of Skimmer amphibious 
business plane. Initial production unit is scheduled to leave Colonial’s line this month— 
Umbaugh reports that it hopes to have 1,000 built by October of this year. Fitted with 
180-hp. engine, Umbaugh 18 is said to have cruise speed of 100 mph. at 65% power 


and maximum endurance of 4.5 hr. with normal fuel load of 30 gal. 


Maximum gross 


weight is given as 1,600 Ib., length as approximately 20 ft., height as 10 ft. 6 in. Free 


spinning rotor provides aircraft with lift. 
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work in the fields of the future at NAA 


TRAINING 
EQUIPMENT 
DESIGN 


The Los Angeles Division of 
North American Aviation— 
Weapon System Manager for 
the nation’s two most advanced 
manned weapon systems, the 


B-70 and F-108 


positions available for 


has top-level 


Training Simulator 
Designers 


These highly-qualified engi- 
neers will coordinate and moni- 
tor the over-all design of train 
ing simulator equipment for 
the most advanced weapon sys 


tems projects. 





Background preferred: Gradu 
ate Electrical Engineer with 
minimum of four years’ experi 
ence in design of analog and 
digital computers with applica 


tion to simulation requirements 


For more information please 
write to: Mr. A. B. Stevenson 
Engineering Personnel, North 
American Aviation, Inc., Los 


Angeles 45, California. 


| THE LOS ANGELES DIVISION OF 


‘NORTH 
AMERICAN 
AVIATION, INC 


ae 








133 





OPERATION ANALYSIS AND RESEARCH 

Derivation and evaluation of advanced military electronic 
systems and research of advanced small guided missile sys- 
tems. Strong background in Electronics, Math or Physics. 


AERODYNAMICS ENGINEERS 


Problems in Theoretical Aerodynamics, design, analysis, proj- 
ect studies and experimental. 


PRELIMINARY DESIGN ENGINEERS 
Experience desirable in design fields of missiles, radars and 
advanced weapon systems. 


PHYSICS , . 
Investigation in applied mechanics and solid state. 


THERMODYNAMICS ENGINEERS 

For analytical and experimental work on missile propulsion 
systems, cooling and auxiliary power systems, heat transfer 
and gas dynamics problems. 


DESIGN ENGINEERS 

Development, production design, liaison and evaluation of 
electronic modules, hydraulic components, control systems, 
automatic test equipment and auxiliary power supplies for 
guidance and control systems. 


DYNAMICS ENGINEERS 
To evaluate servo and guidance systems for missiles. Dyna- 
mics stability loads and aerolasticity. 


ELECTRONICS ENGINEERS 

Research, development and design of microwave components, 
antennas, radomes and solid state investigations. Experience 
in automatic and digital testing techniques. 

ELECTRONIC WRITERS 

For preparation of publications for electronic equipment. 


thinking men 


CONVAIR-POMONA 
Home of the successful Terrier and Tartar Missiles 
in SOUTHERN CALIFORNIA 


Engineers discover maximum career stability and unlimited 
individual growth here at CONVAIR-POMONA, America's Cc OO Qe 
first fully integrated missile plant, engaged in research, de- 
velopment and production of missiles and highly advanced 


(still classified) weapons systems. 
CONVAIR-POMONA 


1675 West Fifth, Pomona, California 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 


The excellent location of this modern air-conditioned plant 

offers unsurpassed living conditions. Suburban Pomona is 

only thirty minutes from Los Angeles and Hollywood and in 

close proximity to many recreational centers; the mountains, 

desert and ocean. Convair-Pomona is ideal for personal 

achievement and is within America's finest year-round living 

climate. 

INTERVIEWS WILL BE HELD IN THESE AND OTHER Forward resume at once, so arrangements for your 
CITIES IN THE NEAR FUTURE: personal interview can be made. Write to 

Detroit © Royal Oak ® New York ® Chicago ® Washington ®@ St. Louis Mr. B. L. Dixon, Engineering Personnel Administrator, 

Garden City © Baltimore © Indianapolis © Ft.Wayne © Minneapolis Dept. 12-A. 

Dayton ® Cincinnati © Denver © Milwaukee ® Palo Alto ® Philadelphia Relocation expenses paid to qualified applicants. 

Boston ® Salt Lake City © Cleveland 
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CLEANED-UP COWL in 1959 Cessna Skylane, priced at $17,095, boosts speed two miles- 
Cowl features streamlined nose cap. 


per-hour. 


Cessna Raises 1959 Line’s Price 


Acrodynamic cleanup and revised in- 
teriors mark the 1959 models of Cessna 
Aircraft Co.’s “mighty middle line” of 
business planes—Skylane, Model 182 
and Model 180. Changes have resulted 
in slight performance gains for Skylane 
and Model 182 

Increased prices are also evident for 
the 1959 models of these four-place 
business planes: Skylane is now priced 
at $17,095 compared with $16,850 last 
vear; Model 182 is listed at $14,600 
compared with $14,350 previously and 
the Model 180 now sells for $14,250 
compared with $13,850 last vear. 

Maximum and cruise speeds are in 
creased two miles per hour for both the 
Skvlane and Model 182. Gain was 
ichieved primarily by redesign of the 


forward fuselage area and engine cowl- 
ing. Cowl featurs a new, more stream- 
lined nose cap and lower cowl is de- 
signed to provide better fairing around 
the nose-wheel strut. Right cowl access 
door has been eliminated to provide a 
cleaner airflow. 

Cowl redesign provides improved air 
filtering svstem, Cessna reports Carbu- 
retor air filter has been moved higher in 
the nose cap to provide a cleaner ait 
course and improved accessibility. Air 
induction system has an adapter duct 
for delivering filtered air to the carbu- 
retor from the filter. Duct is integral 
with the lower cowl and is attached to 
the carburetor air box. Intake for alter- 
nate air source has been moved above 
the engine inside the cowl for additional 


INSTRUMENT PANEL has instruments regrouped; ‘Tactair Levelair is mounted top center. 
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protection from dust. Cowl flaps are 
installed to provide cooling during tak 
off and climb, flaps being operated by a 
pull-push control in the cockpit 

All three models have 230-hp. Con 
tinental with new four-ring 
pistons to enhance service 

Wing strut fillets have been made 
standard equipment on the Skvylane, 
which is the de luxe, fully-equipped ver 
sion of the Model 182. Fillets are of 
Rovalite and incorporate a larger re 
tractable tie-down fitting. Skylane and 
Model 182 now are fitted with a singl 
piece cast assist step extending approx! 
mately five inches ahead of the landing 
gear leading edge 

Forged upper and lower door hinges 
replace former steel stampings; the new 
hinges were installed to provide in 
creased rigidity and better sealing of 
door to the fuselage. Upper hinge is 
additionally strengthened by use of a 
decorative 

All three airplanes have a redesigned 
instrument panel shock 
mounted instrument group in front of 
the pilot with controls for navigation 
and flight instrumentation; engine in 
struments are placed on a stationar\ 
panel, permitting arrangement of fuel 
ind oil tempera 


engines 


web 


providing 


capacity, oil pressure 
ture gages above the glove compartment 
on the right side. Panel has provisions 
for two radios and an ADF along the 
top center, with space above the center 
mounted radio for installation of Tact 
Levelair T-], T-2 or 
stability-autopilot equipment 
tationar\ 
are mounted metal 
flush eliminating need for r 
moving nuts from the rear of the instru 
ment when it is taken from the panel 

Tilting front seats are now offered a 
seat back being 
that the 
bottom 1 


air’s I-3 auto 


Instruments in the pancl 


using a bezel and 


SCTCWS, 


optional equipment the 
hinged to th 
back reclines 
to the three adjustment positions 
Skvlanc to! pecd now 170 mph 
160 mph Range 


been raised from 


seat bottom ss 


when th raised 


Cruise speed is up t 
at maximum Cc! 

667 mi. to 675 mi., and maximum rang 
) to 845 mi. Model 
have been 


R ing ha 


SI S35 mi 


is increased fr 
182 cruise and top 


1 
‘ 


increased by Skvlan 


peed 
been improved fror 


New Customs Ruling 
To Ease Border Flights 
United States Customs Bureau 1s 1 


it ficers 
clearance 


suing instructions to ilong 
the Canadian 
problems of outgoing « 
ter and air taxi oper 

According to a letter sent Sen. Wil 
liam Langer (R.-N.D.) by the Acting 
Customs, operator 
may be permitted to lear flights into 


Canada by telephoning the nearest cu 


border casing 
ommercial chat 


ifors 


Commissioner of 


135 





Hughes in Southern California 





announces the establishment of 





a major new division... 





the COMMUNICATIONS DIVISION 





The growing importance of global and space com- 
munications, together with major contributions of 
the Hughes Communications Laboratory, such as 
the Long Arm and Quicksilver programs, has 
resulted in the creation of the COMMUNICATIONS 
pivision of the Hughes Aircraft Company. The new 
division is fully integrated and will be responsible 
for communications research, development, manu- 
facturing and sales. Expansion plans are ambi- 
tious and aggressive, and the backlog of contracts 
already awarded promises an expansion consistent 
with the spectacular records established by the 
other major divisions of Hughes Aircraft Company. 


The establishment of Hughes as a major factor 
in the communications industry has created many 


openings for experienced electronic engineers in 
the following areas: 


Senior Staff Engineers 

RF Power Design 

Digital Data Processing 
Transistor Circuit Design 
Communication Systems Analysis 
Propagation Specialists 

Upper Atmosphere Physicists 


also 
Airborne Equipment Productizing Engineers 
Test Engineers 


For further information write Mr. John Melville 
at the address below. 





Seunaneeess 


HUGHES 


COMMUNICATIONS Division, P.O. Box 90-902, Los Angeles 45 





toms office prior to departure and filing 
by mail the outward general declaration 
for the aircraft. This policy will apply 
when the charter aircraft is carrying pas- 
sengers for hire but no cargo, or is de- 
parting without passengers or cargo in 
order to pick up passengers in Canada. 
his will simplify procedures for opera- 
tors who are not located close to U. S. 
customs offices along the border. In 
the past the required documentation 
had to be delivered in person by the 
charter pilot to the customs inspector 
before leaving the United States. 

In the case of one operator, this prior 
requirement meant flving 200 mi. addi- 
tional to file outgoing papers and could 
add up to $40 to the trip. 


PRIVATE LINES 


Manufacturing and sales rights to 
twin-engine Baumann Brigadier busi- 
ness airplane have been acquired by 
Falcon Aircraft Manufacturing Co., 
Marana Air Base, Tucson, Ariz. P. H. 


Burns is president of Falcon 





Two-seat lightplane, powered by a 
93-hp. Praga engine, has been devel- 
oped by Rosu Aircraft Factory, near 
Bucharest, Rumania, for use by flying 
clubs. Cruise speed of Rg-6 is 110 mph. 
Span is 34.47 ft., length 24.99 ft. and 


empty weight is 1,452 Ib 


Nominations are sought by the 
Women’s Acronautical Assn. of Kan- 
sas for its annual Business Flight Safety 
Award, to be presented this fall at the 
National Business Aircraft Assn.’s 1959 
forum at Minneapolis, Minn. Sterling 
silver trophy is given each year to the 
person who makes the most outstanding 
contribution toward improving business 
flight safety and making it the safest 
means of travel. Deadline for nomina- 
tions on 1959 trophy is May 1. 
Women’s Acronautical Assn. of Kansas 
address is: P. O. Box 1676, Wichita. 


General Aviation Council is new 
name for former General Aviation Fa- 
cilities Planning Group, a_ voluntary 
association of 11 business and private 
fiving groups, initially formed to provide 
information on gencral aviation for 
President Eisenhower's spec ial aviation 
assistant, Edward P. Curtis. Chairman 
of the new council is Joseph B. Burns. 
Joseph T. Geuting, Jr., is secretary-treas- 


urer, 


Survey of how airplanes are used in 
Michigan will cover some 2,300 aircraft 
owners. Initial portion of survey will 
cover personal planes; second part will 
deal with business aircraft. University 
of Michigan is conducting survey for 
state’s Department of Aeronautics. 
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Engineers 
see 

the job 
through 
a NOE 


“oe 
ee 
SS. 


Engineers at Rohr enjoy the special satis- 
faction of seeing their ideas take shape 
from plans straight through production 


No studies that get pigeon-holed no 
projects that never get off the ground 
. . . but important engineering jobs that 
get into production right here at Rohr. 


And, Rohr, today offers experienced en- 
gineers the opportunity and security re- 
flected in a backlog figure of over a 
quarter-billion dollars — more than 60% 
of which is in commercial contracts 


Currently Rohr needs Design, Liaison, and 
Structures Engineers who have a back- 
ground of achievement... and who 
desire a future with greater satisfaction 
and accomplishment. 

If you qualify, please forward full resume 
at once to J.L. Hobel, Industrial Rela- 
tions Mgr., Rohr Aircraft Corporation, 
Chula Vista, California. 


Chula Vista and Riverside, California 





EMPLOYMENT OPPORTUNITIES 
NR AR ae 


The kind of work 
you want in 
MISSILE 
ELECTRONICS 








yy" Lenten = 


NEW ENGINEERING BUILDING. Solar’s ultra-modern new Engineering Build- 
ing will be completed on the edge of San Diego Bay in 1959. This 60,000 sq. ft. 
structure has been necessitated by Solar’s rapidly expanding research and develop- 





The kind of life 
you want for 


ment programs. 


Brilliant ground-floor opportunities for 


HIGH-LEVEL ENGINEERS 


in a new creative Missile and Space 


Flight Group in sunny San Diego 


Brilliant opportunities are open 
for creative engineers in Solar’s 
new Missile Group. The projects 
involved are exceptionally exciting 
and challenging but cannot be 
announced at this time. The right 
men joining now will get in on the 
ground floor and gain key creative 


positions in their fields of interest. 


AREAS OF EXPERIENCE 
SOUGHT 


Flight mechanics, analysis of mis- 
sile trajectories...missile dynamics, 
stability and control, aeroballistics 
...airborne fire control computers, 
data links...statistical error and 
control response error analysis... 
servo-mechanisms, precision air- 
borne hydraulic servos. 


SOLAR SPECIFICS 


Solar is a medium-size company 
(2500 people in San Diego) with 
a successful history since 1927. It 
is big enough to offer the most 
advanced personnel policies, yet 
small enough so you don’t get lost 
in the crowd. Salary and perform- 


SOLAR 


AIRCRAFT COMPANY 


ance reviewed semi-annually. 
Liberal relocation allowances. 
Solar is making significant contri- 
butions to space-age technology 
and the special professional status 
of engineers is fully appreciated 
and recognized. 


IDEAL LOCATION 


Solar is located in sunny San 
Diego with the finest year-around 
climate in the U.S. Recreational, 
cultural and educational facilities 
are superb. The new advanced 
science branch of the University 
of California offers exceptional 
opportunities for further study. 
Outdoor living and sport can be 
enjoyed all year long. You and 
your family will really “live” in 
San Diego! 


Please send resume of your quali- 
fications at the earliest opportu- 
nity to Louis Klein, Dept. E-341, 
Solar Aircraft Company, 2200 
Pacific Highway, San Diego 12, 
California. 


SAN DIEGO 
DES MOINES 


ALSO OPENINGS FOR: Research Engineers (high temperature 


materials ) .. . Metallurgists...Gas Turbine Engineers .. . Publications 


Editors ... Engineering Writers . 


.. Engineering Drawings Checkers. 


your family 


cet BOTH at 
BENDIX YORK 


ELECTRONIC 
ENGINEERS 


PHYSICISTS 


i MECHANICAL ENGINEERS 


e Challenging opportunities in 
Crrcuit Desicn, PuLsE & VIDEO 
CircutTry, MICROWAVE, 
DIGITAL & ANALOG COMPUTERS, 
SEMI-CONDUCTORS, COMPONENT 
AND Circuit RELIABILITY. 





Interesting work on 
Fuzinc TECHNIQUES, BEACONS, 
SrmuLaTors, SPECIAL 
Test EQUIPMENT. 


® Bendix York offers you the oppor- 
tunity for rapid professional growth 
and advancement. Enjoy the small- 
company atmosphere of an expand- 
ing division of one of America’s larg- 
est engineering and manufacturing 
corporations ... And the way of life 
in and around York, Pennsylvania 
is ideal for the entire family. It com- 
bines the charm and grace of rural 
living with the many advantages of a 
dynamic and progressive community. 


Let us hear from you! 
Address replies to: Dept A 
PROFESSIONAL EMPLOYMENT 


end’ 


AVIATION CORPORATION 


York Division 


York, Pennsylvania 
“The way of work for you, 
the way of life for your family!” 
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MILITARY SALES 


with 
HONEYWELL AERONAUTICAL 
DIVISION 


Minneapolis, Minnesota 


® Plan and evaluate sales pro- 
grams for Aircraft and Mis- 
sile Flight Control Systems. 

® Evaluate opportunities for fu- 
ture business and explore 
new areas contacting military 
and air frame manufacturers. 

® Advise and guide field sales 
representatives in the con- 
duct of their programs. 


Limited Travel 
Salary—$6,000 to $10,000 
Engineering Background Preferred 


Send resumes to: 
Clyde W. Hansen 


MINNEAPOLIS-HONEYWELL 
AERONAUTICAL DIVISION 
T-1B, 1433 Stinson Boulevard N.E. 
Minneapolis 13, Minnesota 








TEST PILOTS 


Immediate openings for 
production and engineer- 
ing test pilots. Require 
multi-engine jet and pref- 
erably seaplane experi- 
ence; commercial and 
instrument license. 


Salary Open 


WRITE 


P-9851, Aviation Week 
Class. Adv. Div P.O. Box 12, N.Y. 36, N.¥ 








DISENCHANTED 
ENGINEERS 


if your present employer has failed to 
utilize your full potential, why not permit 
us to explore the parameters for your per- 
sonal qualifications with the many 
dynamic young companies in aviation, 
electronics, missiles and rockets, We now 
have in excess of 4,000 openings in the 
$8,000 to $40,000 bracket, all of which are 
fee paid. Why walt? Send resume in 
duplicate at once to:— 


FIDELITY PERSONNEL 
1218 Chestnut Street, Philadelphia 7, Po. 
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QUARTERBACKING THE EAGLE PROJECT 


Bendix Aviation Corporation will 
be prime contractor for the Eagle 
missile—and Bendix Systems Divi- 
sion will quarterback the project. 

Latest in a series of important 
defense projects to be assigned Bendix 
Systems, the Eagle will be a long- 
range, air-to-air missile designed for 
fleet air defense and interception 
missions. 

Responsible for systems manage- 
ment and engineering in connection 
with the project, Bendix Systems 
Division will also direct the develop- 
ment of the Eagle missile, electronic 
guidance, and fire control equip- 
ment in the launching aircraft. 

Engineers and scientists with 
missile experience may find that 
their talents are suited to the special- 


ized work involved in the Eagle 
project and other important system 
programs at Bendix Systems Division. 

Located adjacent to the Engi- 
neering campus of the University of 
Michigan, Bendix Systems Division 
offers the better man an outstanding 
opportunity to join an organization 
with full facilities for encouraging 
his finest work. Ann Arbor is a 
wonderful place to live and raise a 
family, a town which combines life 
in a college community with the 
nearby advantages of a large city 

If you are interested and qualified 
in weapons system planning, re- 
search and development, you ar 
invited to write to Bendix Systems 
Division, Dept. A2-9, Ann Arbor, 
Michigan. 








Bendix Systems Division }y, a 


ANN ARBOR, MICHIGAN 





EMPLOYMENT OPPORTUNITIES 





“The Stature to 
command technical 


RESEARCH ENGINEERING |) resect 
ESsnia § OPPORTUNITIES | essentiat.” 


Now Available 


Outstanding 


Aircraft Gas Turbine 


DYNAMICS RESEARCH SPECIALIST ACOUSTICAL RESEARCH SPECIALIST : S F N ) p 
METALLURGICAL RESEARCH PROPULSION RESEARCH SPECIALIST : 


SPECIALIST : 
These men needed to generate ~ N 6 N F F r S 
new ideas in their particular field . 


suitable for theoretical and ex- 
perimental investigation. 


--0— AERO-THERMODYNAMICS 


rience. Should have five years or You'll generate and evaluate 
more in Aerodynamics. designs and follow through to 
actual applications. Work 
Please reply to: with flight test data. Should 

“ ’ . : ~ : or 
Engineering Placement have testing experience utiliz- 
You I like working at Cessna, ing modern instrumentation 


Cessna Aircraft Company 


Ask any Cessna Employee.” Military Division techniques. Should have ex- 


P.O. Box 1977 perience in internal flow pro- 
Wichita, Kansas pulsion systems such as the 
analysis of the performance 
of short length high level 
diffusers or the effect of wake 
and mixing of streams and 


To EMPLOYERS inbieidashibialone 


RE 








Who Advertise __ CONTROLS 


Strong gas turbine experience 


= and an inventive mind could 

for MEN ° BS qualify you for openings in 
° the design, development and 

evaluation of fuel systems 


Fr n ° sas and gas turbine engine con- 
equently, when there are many applicants for a position, Scale, “She aeciiens see eel 


only the most promising letters are acknowledged. The other lenging, calling for extremely 
applicants never know whether their letters reached a prospective yma sporangia or 
. , . employing servo-analysis 
employer or not. These men often become discouraged, will not : techniques, ingenious packag- 
respond to future advertisements and even question their bona ing approaches, intricate lever 
fid h t systems and linkage mechan- 
ide character. isms 
Every Advertisement Printed in the Searchlight Section Is Duly Responsible positions also 
Authorized. open at all levels in all other 
° areas, 
You can help keep our readers interested and get better returns 


to your advertising in this section if you acknowledge each reply— Inquire in confidence to: 


in plain envelopes, if you wish. ee 


P = ee = Professional Recruiting & Placement 
Classified Advertising Division © Small Aircraft Engine Department 


1142 Western Avenue 


MeGRAW HILL PUBLISHING CO, INC, | ) wim 


GENERAL @® ELECTRIC 


“Put Yourself in his place.” 
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EMPLOYMENT OPPORTUNITIES 


PHYSICISTS © ENGINEERS 


Important Progress 
in Salient 

Fields of Interest 

in Missile and 

Space Technology 
Has Created 
Immediate Openings 


Professional Calibre NEW CONCEPTS 
The Missile ana space ver. | WM COMBAT SURVEILLANCE OFFER 
wie he ievarimens a aes’ «| WOU A MORE PROMISING CAREER 


and developed the first successful 
Intercontinental Ballistic Nose Cone 
has made rapid progress in diverse 


areas of r pes oo » —_ Over *25 Million in New R&D Contracts for SWALLOW 
conquest of space. Expanding study 
” 9 Awarded Missile Systems Division of Republic Aviation 


programs are now under way that 
envisage new technologies applicable 
to missiles, satellites and manned 
space vehicles It has been the dream of every combat commander to possess accurate 
information concerning tactical disposition of enemy troops and ma- 
teriel, before, during and after the battle. One of the telling answers 
to this vital problem is the Swallow SD-4. Engineers joining this 
program will find challenge in: 


























Immediate and exciting openings 
of high level exist for: 


PHYSICISTS— 
To investigate solid state phenomena, 
shock hydro-dynamics, shock-wave eee 


and heat transfer factors associated ... sophisticated, split second guidance 
with hypersonic vehicles. 


new sensing techniques (infrared, optical, radar and other) 


oar ea 6 e-- optimum aerodynamic solutions for high velocity, 
OPTICAL SPECIALISTS— ground-controlled vehicles 


ae ee _ rfe ot. 
- ps oct achaer oee The Swallow SD-4, and the SD-3 are two of many expanding 
for aerodynamics research and to programs— ECM, anti-ICBM and missile guidance —that offer unusual 
consult on the use of optical devices openings in the following areas: 
in space navigation. 
Major technical programs, carried ELECTRONIC ENGINEERS for work on digital computers, inertia! guid- 
on under long-term prime develop- ance, ranging systems, airborne navigational systems, ECCM, and automatic 
ment contracts at the Missile and flight control systems 
Space Vehicle Department are pur- 
sued in a climate of scientific curios- AERODYNAMICISTS for stability analysis, aerodynamic characteristics, tra- 
ity under ideal laboratory condi- jectory optimization, flutter analysis, and wind tunnel programs 
tions. 
Ple F lificati HYDRAULIC ENGINEERS for design and development of automatic flight 
ease submit your qualifications control systems, control surface actuators, other flight control equipment 


in complete confidence to: and ground support equipment. Also system simulation studies 


Mr. R. L. Eddy, Dept. 701-2 


Professional Placement Send resume in complete confidence to: 


Mr. Paul Hartman, Engineering Employment 


GENERA Lg ELECTRIC MISSILE SYSTEMS DIVISION 
Missile and Space Vehicle Dept. 8 EF Fras asa sae AWLAAIIAN 


3198 Chestnut St., Philadelphia 4, Pa. 
ee oor 223 Jericho Turnpike, Mineola, Long Island, New York 
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EMPLOYMENT OPPORTUNITIES 








RE 


New 
Opportunities 


i 


(EE, ME, AE or Physics) 


These positions are with 
General Electric's Ord- 
nance Department, con- 
tractor for some of the 
most complex weapons 
systems ever conceived— 
including POLARIS 
project fire control and 
guidance systems and 
TALOS handling and 
launching equipment. 
Based in Pittsfield, Mass- 
achusetts — heart of the 
Berkshire fishing and 
skiing country—the Ord- 
nance Department offers 
professional advance- 
ment in a winter and sum- 
mer vacation paradise. 


IM MEDIATE OPENINGS 
IN THESE AREAS 


¢ Systems Development 
Design and Development 


Fire Control Engineering 
Gunfire and Missile 
Electronic Circuit Development 
© Inertial Components 
* Field Service and Evaluation 
© Quality Assurance 
* Field Testing 
(Positions in Florida) 


Send resume in confidence to: 
Mr. W. Fielding, Div. 58 WG 


ORDNANCE DEPARTMENT 
OF THE DEFENSE ELECTRONICS DIVISION 


GENERAL @® ELECTRIC 


100 Plastics Avenue, 
Pittsfield, Mass. 


2 TI nla is 





MECHANICAL 
ENGINEER 


We require a graduate engineer 
with a good mechanical back- 
ground in the design of high- 
temperature, high-speed rotating 
machinery to be responsible for 
the mechanical design of small 
gas turbines. Both commercial 
and military applications of gas 
turbines are included in this 
long-range program. Five to ten 
years experience desired but not 
mandatory if you have direct 
gas turbine mechanical back- 
ground. This position could lead 
to either project management re- 
sponsibility or senior specialist 
position. Salary is open depend- 
ing on qualifications. 


THOMPSON RAMO 


WOOLDRIDGE, INC. 
TAPCO DIVISION 


Address inquiries to 
Technical Plocement Office 
23555 Euclid Avenue 
Cleveland 17, Ohio 








MB SEEKS 
ENGINEERS 


*Electronic + Acoustic 

*Mechanical + Dynamics 

*Hydraulic Vibration 
* Environmental 


For its new product program. 
World’s largest producer of dy- 
namic testing equipment is ex- 
panding its scope and offers excit- 
ing opportunities for engineers. For 
further information call or write 
4. M. Wirtz, Personnel Manager, 
MB Manufacturing Company, A 
Division of Textron Inc., P. 0. Box 
1825, New Haven 8, Conn. In New 
Haven, call FUlton 9-1511. In New 
York, call CAnal 6-4246, 











TRANSDUCER ENGINEER 


Outstanding opportunity for M.E. or E.E. with 
good development background in pressure and 
position transducers. 5 figure opening. Mili- 
tary electro-mechanical instrument design ex- 
perience helpful. ease write in confidence 
te Employment, Controi omponents Div., 
INTERNATIONAL RESISTANCE CO., 401 N 
Broad St., Phila., 8, Pa. 








FOR RATES 
OR INFORMATION 


About Classified Advertising 


Contact 
The McGran-Hill 
Office Nearest You 


ATLANTA, 3 
1301 Rhodes-Haverty Bldg. 
JAckson 3-6951 
R. H. POWELL 


BOSTON, 16 
350 Park Square 
HUbbard 2-7160 


D. J. CASSIDY 


CHICAGO, 11 
520 No. Michigan Ave. 
MOhowk 4-5800 
W. J. HIGGENS - D. C. JACKMAN 


CLEVELAND, 13 
55 Public Square 
SUperior 1-7000 


W. B. SULLIVAN - T. H. HUNTER 


DALLAS, 2 
1712 Commerce St., Vaughn Bldg 
Riverside 7-5117 


GORDON JONES - F. E. HOLLAND 


DETROIT, 26 
856 Penobscot Bldg. 
WOodward 2-1793 
D. M. WATSON 


LOS ANGELES, 17 
1125 W. 6 St. 
HUntley 2-5450 


P. M. BUTTS 


NEW YORK, 36 
500 Fifth Ave. 
OXford 5-5959 


H. T. BUCHANAN - R. P. LAWLESS 


PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 


H. W. BOZARTH - T. McCLURE 


ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 


SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 
W. C. WOOLSTON 
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SALES PROMOTION 
MANAGER 


® Are you presently “number two man” 
in a top flight sales promotion de- 
partment? 


® Are you ready to manage your own 
operation? 


® Do you have the capacity for effect- 
ive team work with management? 


® Do you have a record of successful 
Promotion programs? 


® We are looking for a MANAGER with 
a background in the sales promotion 
of complex lines of military electronic 
products to Government agencies and 
air frame manufacturers to head cur 
reorganized Sales Promotion Depart- 
ment. 


® Salary open. 
® Travel will be limited 


®@ We are a nationally known manufac- 
turer of military electronic equipment 
located in the heart of the Midwest 
vacationland. 


If you believe you are this manager ond 
would be interested in exploring our position 


POSITIONS WANTED 


instrument rating, S00 
hours, single, age 26, fluent in English, Ger- 
man, French, Italian and Spanish. Free to 
Travel, desire flying position foreign or 
domestic. PW-9764, Aviation Week. 
Ex-naval aviater 1000 hrs. Single & muiti- 
eng. 500 Jet Hrs. CAA SMEL Inst. Rating 
Age 26 Desires flying position. Free to travel 
PW-9957, Aviation Week. 

Cerporate pilet, 17 years flying experience, 
seeks new industrial captain's position, in- 
ternational or domestic. Age 35, capable, 
family of six. 10 years on present job as cap- 
tain with large midwest manufacturer, 4 years 
airline and 3 years military previously. ATR, 
CV 440, 340, 240; DC-3; over 10,000 hours 
Top references. P. O. Box 2122, Dearborn, 
Michigan. 


Commercial Pilct, 


| Man with extensive business experience, tech- 


nical training and mechanical! experience de- 
sires position with future where these quali- 
ties will be valuable combination to aggres- 
sive company. College background Age 30 
Resume wil! be sent upon request. PW-9946, 
Aviation Week. 
Commercial, SMEL, 
jet ferry pilot 1200 hours, single, 26, desire 
corporate or ferrying position. Free to travel 
domestically or overseas. PW-9938, Aviation 
Week. 





Cessna 310, Late Model, 


instrument, Former AF 


SELLING OPPORTUNITY WANTED 


Manufacturers Agent desires te represent 
equipment, parts or materials manufacturer 
throughout the southeast. Qualified, experi- 
enced. RA-9696, Aviation Week 


CONTRACT WORK WANTED 
A U.K. firm on the approved Gritish Gevern- 


ment list of contractors, doing work for 
ministry of supply, admiralty, atomic energy 
commission, etc., having electronic experi- 
ence and having machine press and gear 
cutting capacity, wishes to contact U.S. com- 
pany having guided missile patented equip- 
ment with a view to manufacture in England 
for commonwealth and Europe. CWW-9853, 
Aviation Week. 


FOR LEASE 


440 hours, Excel- 
lent Condition, Lease Purchase Arrangements. 
Write P. O . Box 312, Lancaster, California 


MISCELLANEOUS 
Biue Prints and Technical Con- 


Send $1.00 for 3 view draw- 
Helicopter Co., Hallandale, 


Helicopter, 
struction data. 
ing. Pioneer 
Florida. 


SEARCHLIGHT SECTION 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 





in greater detail, please send a Pp 
resume to 

ation Week 

, Chicago 11, Tl 


P-9937, Av 


520 N. Michigan Ave 


All qualified replies will be acknowledged. 








AIRCRAFT INTERIOR 
FOREMAN 


TALENTED—To design, 
hardware and supervise installations o/ 
custom A/C interiors for leading west 
coast engineering and conversion center. 
Must know interior accessories, fabrics 
and related materials, and be capable oi 
selling to and maintaining close liaison 
with customers. 


translate intc 


P-9970, Aviation Week 


68 Post St., San Francisco 4, Calif 

















ADDRESS BOX NO. REPLIES TO: Bor No 
Classified A¢ Di thie publication, 

Send to office nearest you 

NEW YORK 36: P.O 

CHICAGO 11 p20 

SAN FRANCISCO 4 68 


POSITION VACANT 


College instructor Or Assistant Professor. 
Two faculty positions available for men quali- 
fied to organize and instruct college level 
courses in aeronautics curriculum oriented 
toward maintenance, and testing 
areas. Bachelor of Science or advanced de- 
grees in aeronautics or related fields of engi- 
neering required. Recognition given to Air- 
frame and Power-plant Ratings as well as 
recent experience in the industry. One teach- 
ing assignment primarily in the area of sys- 
tems, basic stress, and advanced drafting 
The second assignment is relative to mechani- 
cal aspects of airframe and powerplants. Pre- 
vious teaching experience desirable but not 
essential. Interested persons are invited to 
send resume to T. Leonard, Aeronautics 
Department, San Jose State College, San Jose 
14, California. 


BOX 12 
\. Michigan Ave. 
Post St 





service 


POSITIONS WANTED 
ATR pilet 7000 hours, SMEL SMES heavy 
water time also DC-3 C-46 consider foreign 
location. Box 26003 Chef Mentuer Station 
New Orleans 22, La. 
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Immediate Delivery 
We stock, overhaul, and install 
PRATT & WHITNEY WRIGHT 


K1830 R1820 


—75, —92, —94 —5, —72 


R985 R1340 R2000 


and ovr most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


INC. 


Lambert Field inc. St. Lowis, Mo. 


ENGINES 
FOR SALE 


1820-76A Zero time since overhaul 
Central. Ready to install. 


One 1820-76A Ex-Navy engine. 
hours since new. 


One 1820-76A engine. Has 875 hours since 
overhaul. 


One 
by Gran 


About 800 


FS-9783, Aviat 


520 N. Michigan Ave 











FOR SALE 


LOCKHEED LODESTAR 


(Executive) Model 18-56 


@ TOTAL AIRFRAME TIME—1900 HOURS 
@ ENGINES 1820-72A—200 HOURS 

@ COMPLETE OPERATION 

@ CREW AVAILABLE 

@ WILL ALS! CONSIDER LEASE 


GIDDINGS & LEWIS MACHINE TOOL CO. 


Fond du Lac, Wisconsin. Contact F. C. Freund 


¢ 2 
ee aay 
St tec 


Lampert Fieid 
Remmert-W 
sale 10 
pe 30807 
Lamhe 
Dies 








PROPRIETARY ITEMS 
WANTED 


We have close tolerance machine 
capacities, capital & marketing serv- 
ice. Need engineered products not 
research or development. 


W-0969, Aviation Week 


1125 W. 6th St., Los Angeles 17, Calif. 








FOR SALE 


Beech Bonanza G-35 


N4582D, 830 hours total time, blue and 
white with “DayGlo” trim, Lear Omni and 
ADF, full gyros, pitot heat, hangered 
company owned. $13,500.00. 

ConDIESEL WESTERN 


15519 Lanark St., Van Nuys, Calif. STate 2-4060 








FOR SALE OR LEASE 


Douglas C-47-B Cargo 


part 4 


prop te d 
$98,000 


Zerotime airframe, engines 
will sell for 


spec. Mi'ed. 1944. Owner 
subject only te prior sale 
FS-9859, Aviation Week 


520 N. Michigan Ave 

















duct couplings / duct supports 


Couplings provide metal-to-metal seal, fast 
disconnects, for high pressure, high temper- 
ature air ducts. Standard diameters 1” to 7”, 
specials to 36”. Separate or integral duct 
supports. Many materials. 





Janitrol development and test facilities pros 
vide proof in advance of reliable performs 
ance in service. 


Jt 


pneumatic controls 


Multi-function weight-saving air valves and 
regulators manufactured to missile toler- 
ances. Adequate staff for fast design and 
production changes. 





Platular®* heat exchangers 


Combine efficiency of plates with strength 
of tubes into new economical modular de- 
sign. Can fit into cramped, odd-shaped 
spaces in missiles and high performance 


aircraft for great variety of applications, 
*Trademark of Surface Combustion Corporation, 





ground support liquid heaters 


Standard units for vehicle, space, and fuel 
transfer applications, Available in capaci- 
ties from 90,000 to 1,000,000 Btu/hour and 
can be combined easily for greater output. 
Now in service in a wide range of ground 
support equipment. 





Contact your Janitrol representatives when 
you need components or systems for heat 
transfer or air control. Janitrol Aircraft 
Division, Surface Combustion Corporation, 
Columbus 16, Ohio, 


ANIT FIOL. 


pneumatic controls + duct couplings & supports + heat exchangers 





ADVERTISERS IN THIS ISSUE 


AVIATION WEEK, FEBRUARY 


A. C. SPARK PLUG. THE LECTRONICS DiIV., 
GENERAL MOTORS CORP. 
A\gency—D. P. Brother & Co 

AIRBORNE ACCESSORIES CORP. 
Agency—4iray & Rogers, Ad 

AIRCRAFT RADIO CORPORATION 
\gency—Burke Dowling Adams, Inc 


AIRWORK CORPORATION 
Agency—iene Wyble Adverising 


ALLISON DIVISION, GENERAL MOTORS 
CORPORATION be 
\gency—Kudner Agency, Inc 

AMERICAN AIRLINES, INC. 
\gency—Lennen & Newell, Adv 


AMERICAN MACHINE & rooney ce. “. 
GREENWICH ENGR. Div. 


Agency—(unningham & Walsh Adv. 


AMERICAN TUBE BENDING CO. 
A\gency— Neary Advertising 


AMPEX CORP. 
Agency-—- McCann, Erickson, Inc. 


ARCWELD MFG. CO. 
Agency—-Bond & Starr, Inc. 


aan Pivision, AMERICAN BOSCH ARMA 


Agency “Doyle, Kitchen & Met‘ormick, Inc 


ARMCO oress CORPORATION 
Agency Aver & Son, Inc 
aaah yi wf NORTH AMERICAN 
VIATION, INC. 
x. ney 
AVCO MANUFACTURING CORPORATION 
\gency—Renton & Bowles, Inc 


AVION DIV. ACF INDUSTRIES, INC 
Agency—Charies W, Curts 


—, Barton, Durstine & Osborn, Inc 


B. J. ELECTRONICS, BORG-WAGNER CORP 
Agency—Leland Oliver Co. 

BELL HELICOPTER CORPORATION .. 
Agency—Rogers & Smith Adv., Inc 

BENDIX RADIO DIV., BENDIX AVIATION 
CORPORATION _ 
Agency—MacManus, John & Adams, Inc 

BOWER ROLLER BEARING DIV., FED-MOGUL- 
BOWER BEARINGS, INC. ee 
Agency— MacManus, John & Adams, Inc 

BRUSH INSTRUMENTS, DIV., CLEVITE CORP.... 62 
Agency—Duffy, MeClure & Wilder, Inc 


BRUNSWICK BALKE COLLENDER 
COMPANY 


\gency—MeCann Erickson, Inc. 


BURROUGHS CORPORATION 


A\gency—‘ampbell Ewald Company 


couymey DIVISION NORTH AMERICAN 
VIATION, INC 


.. BRattei, Barton, Durstine & Osborn, Inc 


CONSOLIDATED FILM INDUSTRIES 
\gency-—-Gaynor & Ducas, Inc 

CONVAIR-POMONA , 
Agencs —Pacific Western Advertising Agency 


CUSHMAN MOTOR WORKS, INC. 


Agency Ayers, Swanson & Assoc., Inc 


DAYSTROM TRASICOIL CORP. 
Agency—The Harry I. Bridge, Co 


DELAVAN MANUFACTURING COMPANY 
\gency—-W. D. Lyon Co 

DEL MAR ENGR. LAB. 
Agency—Getz & Sandborg, Inc 


DETROIT CONTROLS DIV. AMERICAN STD. 
Agency—S. Gunnar Myrbeck & Company 


DETREX CHEMICAL INDUSTRIES, INC. 
Agency—liowell & Young Adyv., Inc 


Dow Consens CORPORATION 
reb 


\gency 1 & Culsewite ne, 


DUPONT TEFLON AVIATION 


Agency—Batten, Barton, Durstine & Osborn, Inc 


EPSCO, INC. 
Agency— Reach, 


ESSO STANDARD OIL COMPANY 
Agency——-MecCann Erickson, Inc 


EX-CELL-O CORPORATION 
\gency—LaRue, Cleveland, Inc 


Met'linton & Humphery, Inc ~ 


FAIRCHILD CONTROLS CORP. 
Agency——-Wilbur & Ciangio, Inc 


FAIRSY AVIATION, SERVICE ~_ &.. LTD. 
ency—Fuller & Smith & Ross, 


AVIATION WEEK, February 16, 1959 


caneery CORPORATION—AIRESEARCH MFG. 
DIVISION 122-123 


Agency—J. Walter Thompson Company 


GENERAL SL ecrate COMPANY 


Agency 4 Basford Company 


58-59 


GENERAL ELECTRIC COMPANY (LMED) . 


Agency— DeGarmo, Inc 


GILFILLAN BROS. 70 
Agency-—-Erwin Wasey, Ruthrauff & Ryan, Inc 


GOODYEAR TIRE & RUBBER COMPANY, INC. 
Agency——Kudner Agency, Inc, 


GRUMMAN AIRCRAFT ENGINEERING 
CORPORATION 
Agency—-Fuller & Smith & Ross, Inc 


GULTON INDUSTRIES, INC 


107 
Agency—Marsteller, Rickard, Gebhardt & Reed, Inc 


NAL Anes? EL ecrnomes aagreat— Div., 
THE SIEGLER CORPOR 


Agency-—('ole, Fisher & co _* 


HILLER AIRCRAFT CORP. 
Agency— Boland Associates 


Hi SHEAR RIVET TOOL COMPANY 


Agency— Aircraft & Missile Consultants 


HUGHES AIRCRAFT COMPANY 
Agency—Foote, Cone & Belding 


INTERNATIONAL ELECTRONIC RESEARCH 
CORPORATION 


Agency—Jaycraft Company Adv 


INTERNATIONAL NICKEL COMPANY, INC., 
THE 76 


Agency—Marschalk & Pratt Company, D Mct'ann 


Erickson, Inc 


JOHNS MANVILLE PRODUCTS 


Agency—J. Walter Thompson Co 


KING FIFTH WHEEL CO. 
Agency—-Bub Adv., Inc 


KOPPERS CO., INC 


Agency—Vansant Dugdale & Co. Ine, 


LEACH RELAY COMPANY, DIVISION A 
LEACH N 


CORPORATIO 3rd Cover, 68-69 


Agency—-Hixson & Jorgensen, Inc, 
LEWIS ENGINEERING COMPANY, THE 53 
Agency— Neary Advertising 
LISLE CORPORATION 
Agency—Fairall & Company, Adv 
LOCKHEED AIRCRAFT CORPORATION 
Agency—-Foote, Cone, Belding Adv 


LOCKHEED AIRCRAFT CORPORATION 
Agency--Hal Stebbins Ady 


MARTIN COMPANY, THE 
Agency—Vansant, Dugdale & Cor 
MISSILES & SPACE SYSTEM 
Agency —<‘hambers, Wiswell, Shattuck, Cliffor 
McMillan, Ine 


pany, Im 


NAPIER & — LTo.. D 
Agency 4 Casson, Lid 
NEW HAMPSHIRE BALL BEARINGS, INC 
Agency(hambers, Wiswell, Shattuck, Clif 
McMillan, Ine. 
NICHOLS COMPANY. W. H 
Agency—Chambers Wiswell, Shattu 
McMillan, Inc 
NORDEN DIV.. UNITED AIRCRAFT CORP 
Agency-—Lennen & Newell, Inc 
wont’ AMERICAN AVIATION, 
NC. 107, 122, 129, 
A... Batten, Barton, Durstine & Osborn, Inc 
NORTHROP AIRCRAFT, INC 
Agency-—-Erwin Wasey, Ruthrauff & Ryan, tm 


NOSTRAND CO.. INC.. D. VAN 
Agency—-Schwab and Reatty, Inc 


ON MARK COUPLING, INC. 
Agency MacManus, John & Adams, Inc 


RANDALL ENGINEERING CORP 
Agemy— ole Fischer & HRogow, Inc 


RED BANK DIVISION—BENDIX AVIATION 
CORPORATION 


Agency— MacManus, John & A lan Ine 


16, 1959 


RESISTOFLEX CORPORATION 
Agency— Marsteller, Rickard, Gebhardt & Reed 


RINSHED-MASON CO 

Agency —E. ©. Watkins & « 
ROHM & HAAS COMPANY 

Agency Arndt Preston Chapin Lamb & Keen, In 
ROHR AIRCRAFT CORPORATION 

Agency Barnes Chase Company 


ROLLWAY BEARING COMPANY, INC 


Agency— Barlow Adv Inc 


SANBORN COMPANY 


Agency——ulver Adv., Inc 


SERVOMECHANISMS, INC. 


Agency Sanger-Funnell, bn 
SHERATON CORP. OF AMERICA 
Agency—Batten, Barton, Durstine & Oshbor 
SILICONES DIVISION—UNION CARBIDE 
CORPORATION 
Agency—J. M 


SIR ARMSTRONG WHITWORTH gemenert LTo 
Agency Dolan, Ducker, Whitcombe Stewart, Lad 


SOCONY MOBIL OIL COMPANY, INC 
Agency 4<‘ompton Adv Inc 
SOLAR AIRCRAFT COMPANY 

Agency--The Phillips-Rameaey 
SPERRY GYROSCOPE COMPANY—DIV. OF 

SPERRY RAND CORPORATION 

Agency —Reach, McClinton, Inc 
SPERRY PHOENIX 

Agency Equity Adv 
STROMBERG-CARLSON. Div. OF 

DYNAMICS CORPORATION 

Agency—-The Rumrill Company, Inc 


SUNDSTRAND MACHINE & TOOL COMPANY— 
0 tv 


Mathes, Inc 


mpany, Ine 


GENERAL 


Agency—-Howard H. Monk & Associates 


oun’ BS ay MY yy CORPORATION 
ROL AIRCRAFT AUTOMOTIVE Div.) 


—— phe a me Industrial Ac 


TELECOMPUTING CORP 
Agency \nderson -Mct ‘onne Ady 


TEXAS INSTRUMENTS INCORPORATED 
Agency—-Don L. Baater, Im 


Tasane gLecrarc COMPANY, INC 
ed Lange Associates, Inc 


THIOKOL CHEMICAL CORPORATION 


Agency—-Dancer, Fitzgerald, Sample, In 


vaouress Rane WOOLDRIDGE, inc 


Agency— The oar 


ruse DISTRIBUTORS CO., INC 
Duncan-Brooks, Ine 


Agency 


UNION CARBIDE CORPORATION 


Avency—J. M. Mathes, In 


U. S&S. BEARINGS CORP 
Agency—J. & F. Advertising ¢ 


WESTERN AIR LINES, INC. 
Veen ihe tart 


atten, Marton, Durstine & Osborn 


WESTERN SEAR Soanrenarion 
Agency Ih ling A s, Ime 


CLASSIFIED ADVERTISING 
F. J. Eberte, Business Mer 


EMPLOYMENT OPPORTUNITIES 


EQviPment 
sed - Surplus New) 
For Sa 
Bendix Aviation Corp., York Division 
Cessna Aircraft Company 
Con Diesel Western, A Div. of the 
Consolidated Diesel Electric 
Engine Works 
Fidelity Personnel 
General Electric (ORDNANCE DEPT.) 
General Electric Co. (MSVD-EDDY) 
General Electric, Small Airoraft 
Giddings & Lewis Machine Tool Co 
International Resistance Company 
MB Manufacturing Company 
Minneapolis-Honeywell Regulator Co 
Remmert Werner, inc, 
Republic Aviation (Missile Systems Div.) 
Solar Aircraft 
Thompson Products, jet Division 








LETTERS 
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Air Cushion Study 


This letter concerns your worthwhile ar- 
ticle entitled “Designers Study Air Cushion 
Principles for Vehicles” in the Jan. 12 issue 
(p. 74) of Aviation Weex. I wish to 
take this opportunity to invite your attention 
to several chronological developments of 
interest in the ground proximity effect with 
an annular nozzle. I might add that Dr. 
Boehler, in his recent paper for the Amerti- 
can Helicopter Society, had an excellent 
summary of the chronological interest in 
this field of ground supported vehicles 

I believe that, in particular, the work 
conducted by the NACA (now NASA) 
mentioned in your article requires amplifica 
tion. The research at the Lewis Research 
Center was initiated about June, 1954, at 
which time very small-scale feasibility 
study was performed. The model used at 
that time is shown in figure 4 of NACA 
I'N 3982. Because of the large work load 
it that time design of a larger scale setup 
was delayed until June, 1955, and data was 
obtained starting in March, 1956. This 
latter data is also reported in NACA TN 
3982. This report was released in April, 
1957. Mr. H. R. Chapman’s analytical 
study was published in July, 1957. As he 
indicates in his abstract, “The results are 
found to be in agreement with experimental 
data.” Thus, the ground proximity effect 
with an annular nozzle was determined first 
experimentally and later verified analytically 
Your article in its last paragraph implies 
the opposite 

The schlieren pictures shown in NACA 
I'N 3982 show that the jet is turned out 
ward close to the ground; hence, one of the 
problems in the analytical approaches by 
Messrs. Boehler and Chapman was to obtain 
an approximation of this jet shape in order 
to simplify the analytical procedures. 

Uwe H. von Granny, Chief 
Flow Physics Branch 

Fluid Systems Division 
National Aeronautics and 
Space Administration 

Lewis Research Center 
Cleveland, Ohio 


Super Regimentation 


H. B. Davis of Burbank, Calif., in discuss 
ing what he called “‘lightplane rule enforce 
ment,”” was in over his head when he wrote 


his first letter. But that he’s elabo 
rated even more in his second letter (AW 
Jan. 17, p. 122) he’s really compounded 
his problem 

It’s obvious that Mr. Davis, as he 
has “ averaged one hour a day in 
fighter type aircraft for the last 16 years.” 
He's apparently spent most of his aviation 
career in an atmosphere of super regimenta 
He’s done this for so long, in fact, 
that I think his judgment has become 
warped. His attitude, however, is not as 
uncommon as it might seem at first glance 
There are quite a few of these super-profes 
sional birdmen who feel strongly that the 
common man who happens to fly (“the light 
plane pilot” he keeps talking about) must 
either be required to perform like a true 


now 


says, 


tion 


146 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


professional, or get out of the air entirely 
This is one of aviation’s most prolific forms 
of snobbery, and it’s a hard one to over 
come. By his standards, there is no such 
thing as an average American citizen. There’s 
no room in his world for ordinary human 
foibles; of course, he has somehow learned 
to accept such shortcomings on the ground, 
but I'm afraid that he has himself a real 
problem in the air. 

Mr. Davis 
theory which 
made to work 


again propounds the 
discussed but never 
is always 


once 
is often 
In his mind there 
a Superman at the top. Nobody makes a 
move with an airplane until Superman 
studies the proposed move, somehow evalu 
ates the ability and judgment of the pilot 
proposing the move, and then “gives the 
signal.”” Mr. Davis has been so thoroughly 
indoctrinated by his military experience that 
he can’t conceive of any of liv 
ing in the airspace. The fact that the pres 
ent FAA already has several employes for 
each airplane in existence in the United 
States apparently is unknown to Mr. Davis 
and his kind. He would only have to ima 
gine—and without much effort on his part, 
at that—how the many millions of aircraft 
movements that are taking place today could 
possibly be handled in the manner he has 
suggested. Why, it would make today’s FAA 
staff look like a frail skeleton force 

Mr. Davis’ references to what he calls 
“air discipline” are just another way of 
describing how you would go about wiping 
out the entire U.S. civil aviation industry 
F know it today. Can you imagine a 
typical average man, who has bought, say, 
a $20,000 private airplane, being subjected 
to the kind of regimentation Mr. Davis 
apparently takes for granted? We can al- 
ways go back to the analogy of the auto 
mobile. A proposal like Mr. Davis’ surely 
would eliminate a very substantial percent 
age of the 30,000-odd fatalities we have on 
year. But why isn’t 
it done? And if it were done, what do you 
think would happen to the automobile in- 
dustry? And the highway building industry? 
And the gigantic industry that 
takes care of the automobile? 

It is quite true that the great majority 
of all accidents are “pilot caused,” as Mr 
Davis points out. That’s because—no matter 
what the supermen think—pilots always end 
up being mere human beings. And the best 
example of this are the Air Force and Navy 
themselves, where super-regimented 
professional pilots turn in a hair-raising acci 


other way 


ss WC 


our highways every 


servicing 


these 


lent record each year, despite all the regi 
mentation Mr. Davis advocates. This leaves 
him with only one comeback: “Imagine 
what that accident rate would be without 
that regimentation!”’ 

No matter what system you design, you're 
always going to end up having trouble with 


the human being involved. Still fresh in 
my mind is a midair collision between two 
B-52’s while circling in the traffic pattern of 
a West Coast Air Force base not long ago 
It cost the taxpayers many millions of dol 
lars, and lost a lot of lives—all unnecessarily 
Both of those aircraft had the most experi- 
enced professional pilots that money can 
train, the equipment was the best that 
money can buy, and they were under the 
control of a traffic control system that lacks 
nothing. Max Karan1 

Vice President 

Aircraft Owners and Pilots Assn. 

Washington, D. C. 


Proper Solution 


Recently, I had occasion to zead copies 
of your magazine dated Nov. 10 and 17. 

Of particular interest in the Nov. 10 issue 
is “Cockpit Viewpoint” (p. 43). Paragraph 
two is written in such a nature that I am 
forced to take violent exception to the state 
ments contained therein. Unless Capt. Rob 
son has his eyes to all the various 
conversations concerning controlled IFR 
during the past few years, We must know 
that there is considerable opposition to a 
100% IFR system 

I would not in any way mean to imply 
that Capt. Robson is not to be given the 
nght to “freedom of the press.”” The only 
point to be made here is that in such an 
authoritative journal as yours, the public 
expects facts, and if these facts are on both 
sides of an issue that they be so stated. It is 
a well-known fact that all airline pi'ots and 
the military would prefer to have 100% 
IFR. It is also a well-known fact that gen 
eral business and pleasure flying can see 
little or no justification for such a system 
I might also make the point that general 
business and pleasure flying is in the air 
twice as many hours as the airlines, and own 
many times the number of airplanes 

In your Nov. 17 issue under “Airline 
Observer” (p. 45) there is also an interest 
ing paragraph concerning the Air Line Pilots 
Assn. In this case the ALPA, whose view 
point is always publicized by Capt. Robson, 
is unhappy to the point that they have 
passed a resolution authorizing legal action 
if necessary, to ensure that any agency 
charged with air traffic control responsibility 
will not adopt any procedures that could 
deny turbojets the use of available airspace 
The ALPA is quick to voice its feelings 
whenever it is not satisfied, and it should 
understand that other organizations of the 
flying world may do the same. If such a 
resolution was passed concerning turbojet 
operations, we of the general business and 
pleasure flying public would have every 
right to insist on legal action concerning 
our rights 

It would appear that what is needed here 
is some moderation and 
Only in this way will we have regulations 
concerning flying which will satisfy all 
parties involved. I hope that your magazine 
will help lead the way toward a proper solu- 
tion in these 


c lose d 


common sense 


issues. 


WitiiaM A. 
Pittsburgh, Pa. 


T HOMAS, Il 
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L\GE OF THE AIR~— 1 


THE MAN 


Before dawn on June 2, 1917, a gutty Canadian pilot 


hedge-hopped his silver Nieuport behind enemy lines 
to attack a German airdrome single-handedl\ 


He destroyed three Albatros biplanes — bringing 


(Continued on page 68) 
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